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This work contains the substance of tlie leaaona 
which the author haa for many years given, in con- 
nection with practical instruction in percussion and 
auscultation, to private classes composed of medical 
students and practitioners. 

In hia courses of practical instruction, bis plan 
has been, Ist. To simplify the subject as much as 
possible, avoiding all needless refinements; 2d. To 
consider the distinctive characters of the different 
physical signs as determined, not by analogies, nor 
by deductions from physics, but by analysis, and aa 
based especially on variations in the intensity, pitch, 
and quality of sounds ; 3d. To impress the fact 
that the significance of physical signs relates to 
certain physical conditions, and the importance of a 
familiar acquaintance with these conditions, as well 
as with the distinctive characters of the signs by 
which they are represented; 4tb. To enforce the 
necessityof sufficient study of the physical conditions 
and the signs of health, as a sine qua non for success 
in the study of the physical diagnosis of diseases ; 
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and, 5th. To waive discussion of the mechanism of 
signs, whenever this is open for discussion, taking 
the ground that our knovrledge of the significance 
of signs rests solely on the constancy of their con- 
nection with the physical conditions which they 
represent. 

This plan has been pursued in writing the book, 
which the author hopes may be found useful, not 
only to medical students engaged in the practical 
study of percussion and auscultation, but, as a hand- 
book for reference, to the practitioner of medicine. 

New York, June, 1876. 
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Physical EzploradoD. 

. The pbyaical exploration of the chest embrnceB aix 
different methods, namely: percussion, auscultation, 
inspection, palpation, mensuration, and succussion. 
Of these, percussion and auseultation, dcaliag with 
2 
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Bounds, involve the sense of hearing. In peivtission, 
the sounds are produced by atfikiiig upoti the walls 
of the chest ; in auscultation, they are caused by acts 
of breathing, speaking, and coughing. 

The sounds in percussion and auscultation are, 
let, normal or healthy sounds, being produced when 
there is no disease ol' the cheat; and, 2d, abnormal 
or morbid sounds, being produced wlien the chest ia 
the seat of disease. The sounds, healthy and morbid, 
constitute what are known as physical signs. Fre- 
quently, for the sake of brevity, the term signs, 
without the woixi physical, is used to denote these 
Bounds. Conventionally, physical signs, or signs, 
are terms employed in a sense of contradistinction 
from the term symptoms. The signs are distin- 
guished, of course, as normal or healthy and abnor- 
mal or morbid. 

The sounds which constitute signs represent cer- 
tain physical conditions pertaining to the chest. 
The normal or healthy signs represent physical con- 
ditions existing when the organs are not att'ected by 
disease; the abnormal or morbid signs represent 
physical conditions which ai-e deviations from those 
of health, being incident to the various diseases of 
the chest. The physical conditions represented by 
signs may be distinguished as noimal or healthy, 
and abnormal or morbid conditions. 

The representation of healthy and morbid phy- 
sical conditions by certain healthy and morbid signs 
is established by having ascertained a constancy of 
association of the signs with the conditions. This 
constancy of association is ascertained by observa- 
tion or experience. The sounds which are constantly 
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obtaineil by pereuaaion and nuscultntion in health 
are therehy established aigiia of healthy conditiona, 
and the aounds which are only obtained in caaea of 
disease am thereby established aigna of morbid con- 
ditiona. Oui- knowledfife of certain sounds aa the 
aigna of certain physical conditions can liave no re- 
liable basis other than the cnnatancy of the conuee- 
tiou of the former witli the latter. This constancy 
of connection is determined by the study of the 
Bounds during life. and examination of the organs 
after death. The existence of certain conditions is 
not to be inferred from the characters of certain 
sounds until the connection of the sounds with the 
conditions has been ascertained by experience ; then, 
and then only, are the sounds to bo- reckoned as 
sigtiB of these conditions. So, also, it is not to be 
inferred from certain physical conditions found after 
death, that certain aounda must have been produced 
during life, until the connection between the condi- 
tiona and the sounds has been ascertained by ex|:ie- 
rieuce. In other words, our knowledge of aigna as 
representing physical conditions, can rest on no other 
than a purely empirical foundation. 

Oup knowledge of the signs representing the phy- 
eical conditions in health and disease, thanks to the 
labora of Laenncc and of those who have followed in 
hia footsteps, has been brought to great jierfection. 
The practical object of thia knowledge ia to determine 
by means of poreussion and auscultation, together 
with the other methods of exploration, the existence 
of either healthy or morbid physical conditions, and 
to discriminate the latter from each other; that i a 
sayi the practical object is diagnoaia. The aigna 
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HOW known to represent physical conditions, healthy 
and morbid, taken in connection with ayniptoniB and 
pathological laws, render, for the most part, the 
diagnosis of diseases of the chest easy and positive. 
Hence, it becomes the duty of the medical student 
and practitioner to give to percussion and auscnlta- 
tinn attention sufficient, at least, for their practical 
application to the diagnosis of the diseases commonly 
met with in medical practice ; and this duty is the 
more imperative because it involves neither peculiar 
difficulties nor great labor. In entering upon the 
undertaking, it is important to consider the require- 
ments for the successful study of this province of 
practical medicine. These reqairenients relate to: 
Ist, the anatomy and physiology of the chest; 2d, 
the morbid physical eouditions incident to the dif- 
ferent diseases of the chest; 3d, the distinctive 
characters of healthy and morbid signs; and 4th, the 
significance of the signs as regards the physical con- 
ditions which they eeverally represent. 

Anatomy and Physiology of the Cheet. 

The necessity of a certain amount of knowledge 
of the anatomy and physiology of the cheat, as a re- 
quirement for the study of percussion and ausculta- 
tion, together with the other methods of pphysical 
exploration, is too obvious to need any discussion. 
The physical conditions of health must be known 
as preparatory for appreciating the physical condi- 
tions of disease. It would be absurd to think of 
studying the latter until the former are known. 
The student, therefore, who is not acquainted with 
the jinatomy and physiology of the cbest, must defer 
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itering upon tbe study of pliyaieal diagnosis until 
lliis requirement is fulfilled, familiarity with the 
morhid physical conditions is ueceeaary ; and for the 
advanced medical student or the practitioner, it is 
advisable to refresh the memory with a reviewal of 
certain anatomical and physiological points liefore 
beginning tlie study of percussion and auscultation. 
These points, relating especially to the physical eon- 
ditioua of health, cannot be considered in this work. 
A simple enumeration of thera can only be intro- 

aced, the reader being referred for details to trea^ 
on anatomy and physiology. 

Inipoi'tant anatomical conditions relate to the 
bones of the chest, namely, the general confonnation 
of the thorax ; the differences in respect of the obli- 
quity of the ribs, from above downward ; the direc- 
tion of the costal cartilages, their connection with 
the sternnm, and the angles formed by the junction 
of the ribs and cartilages ; the differences in width 
of the intercostal spaces in the upper, middle, and 
lower portions of the anterior, lateral, and posterior 
aspects of the thorax, together with the relations of 
the Bcajmla and clavicle. Tlie relative thickness of 
the muscular covering of the chest in difterent situa- 
tions is to be considered, and, in women, the varying 
size of the mammie. Tbe attachments of the dia- 
phragm to tlie thonicie walls, and itn relations to the 
organs below, as well as above it, are points of im- 
portance. 

Important physiological conditions relate to the 
parts which the ribs, costal cartilages, sternum, and 
diaphragm severally play in the movements of res- 

.ration. The differenceB, in respect of these niove- 
2» 
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nieiita, in tranquil and in forced breathing; tlie 
coiitmet between the two sexes, and between early 
and advanced life are (lointa to be studied. Other 
points are, the frequency of tlje respiration in health, 
and the relative duration, rapidity, and force of the 
inspiratory and the expiratory movements. 

Kumeroua anatomical and physiological points 
pertain to the organs within the eheet. The more 
important of these, relating to normal physical con- 
ditions, are the following: Ist, as regards the lungs, 
the connections of the pleura, and the smootbneaa 
of the plenral surfaces in contact with each other; 
the relations of the apex and base of each lung to 
th^ chest-walls, and the differences of the two lungs 
in this respect; "the relative spaces occupied respec- 
tively by the two lobes of the left, and the three 
lobes of the right lung ; the situation of the inter- 
lobar iissures in either side on the posterior, lateral, 
and anterior aspects of the chest ; the arrangement 
of the air vesicles, pulmonary lobules, and the dif- 
ferent sized intra- pulmonary bronchial tubes; the 
expansion of the air vesicles, and the movement of 
the current of air from larger to smaller bronchial 
tubes in the act of inspiration, the vesicles diminish- 
ing in size, and the current of air moving from 
smaller to larger tubes in the act of expiration ; the 
difl'erence in respect of the relative proportion of air 
and solids at the end of inspiration and at the end 
of expiration; the extent to which the volume of 
the lungs may be diminished by a forced net of 
expiration, and increased by a forced act of ins)iira- 
tion ; the relations of the ajjices to the subclavian 
arteries, and the variable extent to which the apex 
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rises on either side above tlio cliiviclo. 2(1, as re- 
gai-da the larynx, trachea, and the bronchial tubes 
without the lungs, the anatomy and physiology of 
the vocal chords, of tbe muscles concerned in the 
movements of respiration antl of phonation, with the 
relations of each to the recurrent laryngeal nerve; 
the size of the rinia glottidis in j'Outh, after puberty, 
and relatively in the two sexes; the difference in 
the amount of areolar tissue above the vocal chords 
in children and iu adults; the situation of the tra- 
chea, and the point of its bifurcation ; tlie length, 
direction, and size of the two primary bronchi con- 
trasted with each other, and the secondary branches 
which penetrate the lungs. 3d, as regards the heart, 
the boundaries of the apace which it occupies — that 
is, of the piiECordial space ; the relationsof tbe aorta 
and pulmonic artery to the walls of the chest, the 
portions of the prtecordial space in which the heart 
is covered and uncovered by lung; the situations of 
the auricles and ventricles respectively; the rela- 
tions of these to each other, and the iirrangementB 
of the valves; the currents of blood through the 
orifices within the )ieart, and the relations of each 
of these to tlie heart-sounds; the rhythmical succes- 
sion of these sounds, and the differeuces which dis- 
tinguish each from the other in respect of loudness, 
duration, tone, quality, extent of diffusion, and the 
situation in which each has its maximum of iuteu- 
sity; the mechanism of these sounds, and the situa- 
tion of the apex-boat. 

The foregoing are the anatomical and physiologi- 
cal points which especially claim attention with 
a to normal physical conditions preparatory 
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to entering on tlio study of abnorniiil physiciil eon- 
ditions represented by tlie signs furnished by per- . 
cussion and auacultatiou, together with the other 
methods of jihyaical exploration. 

The Physical Conditions Incident to the Different Diseases 
of the Respiratory System. 

The aumerous physical conditiona incident to 
different diseaaea miist he known, for it is the imme- 
diate object of percuaaion, auscultation, and the other 
methods of exploration, to ascertain either the exist- 
ence or the absence of these conditiona. Knowledge 
of all the important conditiona which are deviations 
from those of health, and the relations of each to 
different diaeaaea, ia, therefore, an easential require- 
ment. 

Deviations from the normal conformation of the 
cheat, and the various abnormal movements of respi- 
ration, belong proi>erly among the physical signs 
obtained by inspection, palpation, and mensuration. 
For the most part, these signs represent morbid 
physical conditiona within the chest. Certain con- 
ditions relating to the pleura are accumulatioua of 
liquid, serous or purulent, within the pleural aae. 
Theqnantity of liquid may be largo enough to com- 
press the lung into a solid mass, and to enlarge the 
affected side, at the same time restraining or annul- 
ling the respiratory movements ; the chest on the 
afteetcd side, then, will contain only lung solidified 
by tompreasion and liquid. In other cases the 
quantity of liquid ia either small, moderate, or con- 
siderable, the lung, then, containing a lessened quan- 
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r of air, and its volume diminished in projwrtton 
"to the amount; of liquid. These conditions are inci- 
dent to simple pleurisy with efi'uaion, pyothorax or 
empyema, and hydrotborox. 

The jiic'ural Burfacea, in cases of pleurisy, may be 
more or leas covered with recent lymph, and, when 
not separated by the presence of liquid, they do not 
move upon each other smoothly and noiselessly. 
The friction of the opposed surraccs is still more 
productive of audible and sometimes tactile signs 
after tlie absorption of liquid, when the exuded 
lympb bas become more adherent and dense than 
when it is recent. 

The presence of air in the pleural space, either 
alone or with more or less liquid, in pneumothorax, 
may compress the lung into a solid mass, also di- 
lating the affected side, and restraining or annulling 
its movements; and the air, with or without liquid, 
when not in sufficient quantity to produce these 
effects, may diminisb more or less the volumeof the 
lung and the amount of air Id the pulmonary vesi- 
cles. These conditions give rise to characteristic 
physical signs. Tbe perforation of lung, usually 
existing in eases of pneumothorax, occasions addi- 
tional signs which arc cbaractenstie, 

Solidification of lung is an important physical 
condition incident to several diseases, irrespective of 
the condensation just referred to caused hy the com- 
pression of liquid or air in the pleural sac. Complete 
consolidation of an entire lobe, or of two and even 
three lobes, exists in the second stage of lobar pneu- 
monia. Certain physical signs are found to represent 
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this condition of complete solidification. The differ- 
ent degrees of solidification, namely, slight, modemte, 
and considerable, occur during the stage of resolu- 
tion in cases of pneumonia, and these gradations are 
Bcverally represented hy well-defined characters 
pei'taining to physical signs. Solidification, cireiitn- 
seribed, forminE; nodules wliicli vary in degree and 
in the extent of iung affected, occurring either in 
one situation or more or less numerous, situated \a 
the upper, lower, or middle portion of the lung, either 
on one side or on both sides, exists in phthisis, ia 
broncho-pneumonia or collapse of pulmonary lobulea, 
in hydatids, in hemorrhagic infarctus or embolic 
pneumonia, in pulmonary gangrene, and in eareinoma. 
It exists, greater or less in degree and more or less 
extended, in interstitial pneumonia. In these difter- 
ent connections the existence of solidification, its 
degree and extent, its limitation to one situation or 
its existence at different points, are determinable by 
means of physical signs. 

A physical condition the opposite of solidification 
is an abnormal accumulation of air within the air 
vesicles of the lungs. This is incident to pulmonary 
or vesicular emphysemn, arising from a morbid 
dilatation of the airvesicles. The perraanentexpan- 
sion and increased volume of the upper lubes in some 
cases of this disease, occasion a characterifitic defor- 
mity of the chest, together with certain deviations 
from the normal movements of respiration, which 
are also characteristic. This condition is represented 
by distinctive signs furnished by percussion and 
auscultation. Interstitial emphysema, that is, the 
extravasation of air in the areolar tissue, or inter- 
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lobular emphysema, in like manner gives rise to 
signs furnished by these methods of exploration. 

The presence of a viscid exudation within the air 
vesicles and bronchioles, is a morbid physicnl condi- 
tion incident to vesicular pneumonia, especially in 
its first stage, agglutinating the wails of the cells and 
bronchioles, which may he brought into contact or 
close proximity at tJie end of the act of expiration. 
The separation of the walls thus aggliuinated, in 
the act of inspiration, gives rise to an auscultatory 
sign (tlie crepitaut rale) which is diagnostic of vesic- 
ular, in distinction from interstitial, pneumonia, 
known also as lobar and croupous pneumonia. 

An accumulation of serum within the air vesicles 
constitutes the condition called pulmonary cedema. 
This condition gives rise to signs furnished by per- 
cussion and auscultation. 

Liquid within the bronchial tubes (serum, pus, 
blood, or thin mucus) is a condition incident to 
pulmonary cedema, abscess either of the lung or 
situated elsewhere and evacuating through the bron- 
chial tubes, phthisis, bronchorrhagia,pneuniorrhagia, 
bronchorrhcea, and bronchitis. The passage of air 
through the diii'erent varieties of liquid in the tubes, 
causes bubbling sounds which are appreciable in 
auscultation. The apparent size of the bubbles 
(coareeness or fineness) denotes the size of the tubes 
in which they are produced, and the pitch of the 
bubbling sounds denotes either solidification or 
otherwise of the pulmonary substance surrounding 
the tubes in which the bubbles are produced. Bub- 
bling sounds more intense and on a larger scale are 
W,used by the presence of liquid within the trachea 
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and larynx, known aa the tracheal rales or the death 
rattle. 

Diminished calibre of the bronchial tubes within 
the lungs, either localized or diffused, is a condition 
due to the presence of tenacious mucus, and the 
swelling of the mucous membrane in cases of bron- 
chitis. In eases of so-called capillary bronchitis the 
condition may involve an alarming degree of ob- 
struction. The same coudition is incident to bron- 
chial spasm in asthma, occasioning in this disease 
great suffering, but without immediate danger. The 
conditiou is represented by auscultatory signs which 
enable the auscultator to differentiate the obstruc- 
tion due to capillary bronchitis from that due to 
bronchial spasm. Permanent obliteration of more 
or less of the bronchial tubes is an occasional condi- 
tion. 

Obstruction of a bronchial tube, cither within 
or without the lung, is a condition involving the 
loss of respiratory sound within the area of the 
bronchial branches and vesicles not receiving air in 
consequence of the obstruction. The obstruction 
may be temporary, being caused by a plug of mucus 
of sufBcient size to prevent the passage of air ; the 
condition is then incident to brouchitis. One of 
the primary broncbi may be obstructed temporarily 
by a plug of mucus; and obstruction of the larynx 
ill childhood thus produced may be sufficient to 
cause death by suffocation. Tbe inhalation of for- 
eign bodies is another cause of obstruction within 
thelarynx, trachea, or bronchi. A primary bronchus 
or the trachea may be pressed upon by an aneurismal 
or other tumor, and, iu this way, more or less obstruc- 



DISEASES OF KBSPIBATOBY SYSTEM 



25 



tion to the passage of air is produced. However 
produced, the situatioD of the obstruction and its 
degree are, in general, determinable by means of 
auscultatory signs. 

Dilatation of bronchial tubes occasions two physi- 
cal conditions differing aa regards their auscultatory 
signs, namely, 1st, an enlargement of greater or less 
extent, the tubes preserving their cylindrical form; 
and 2d, a sacculated enlargement. The former occurs 
generally in connection with solidification around 
the tubes from hypCTplasia of the areolar tissue, and 
is thus incident to interstitial pneumonia. The latter 
may give rise to signs which represent pulmonary 



Sacculated dilatations of bronchial tubes, and the 
cavities incident to phthisis, pulmonary abscess, and 
circumscribed gangrene of lung, are represented by 
well-marked and highly distinctive signs furnished 
by percussion and auscultation. The signs denote 
either that cavities have flaccid walls which col- 
lapse in expiration, and expand in inspiration, or 
that, owing to solidification of lung, they remain 
open in both acts of respiration. 

More or tess of the space within the chest, which, 
normally, is occupied by lung, may be encroached 
upon by aneurisms or other intra-thoracic tumors. 
This is a physical condition giving rise to notably 
morbid signs furnished by percussion and ausculta- 
tion. 

Finally, an extremely rare morbid physical con- 
dition is the presence of more or less of the hollow 
viscera of the abdomen within the chest, in conse- 
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queiice of a, congenital deficiency in the (liapliragm, 
constituting diaphragmatic Ijernia. 

Tl]e foregoing morbid pliyaical conditions relate 
to the respiratory Bystem. Those relating to the 
heart are deferred, iu order that they may precede 
more immediately an account of the signs of cardiac 
disease. As a requirement for the study of niorhid ■ 
physical signs, the foregoing inorbid physical condi- 
tions must be understood and memorized. To assist 
the student in the latter, a summary of these condi- 
tious is appended. 

Summary of Uorbid Physical Conditions Incident to 
Diseases of the Respiratory System. 

1. Au accumulation of liquid, serous or purulent, 
sufficient to fill the affected side of the cliest, and some- 
timea causing more or loss enlargement. 

2. An aceumuliition of liquid partially filling the 
affected side of the cheat, the quantity being either small, 
moderate, or considerable. 

3. Exudation of lymph on the pleural surface. 

4. Air with liquid within the pleural cavity, and per- 
foration of lung. 

6. Ait' without liquid iu the pleural cavity, and perfo- 
ration. 

6. Solidification of lung, either complete or approxi- 
mating to corapleleneBa, 

7. Solidification of Iu 

8. Dilatation of the a 
an abnormal accumulation of air. 

9. Extrayasation of air witliiu tlic 
struetuiv. 



ig slight or moderate in degree. 
r vesicles iuvolving w-itbin them 
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within the air vesicles and llie 

the air vesicles. 

118, or bloofi) within bron- 
'ge, iiie<liutii, or small size, 
hiu bronchiRl tubes of niinnte size. 

14. Obstruction of the pulmonary bronchial tubes by 
mucus, swelling of the nuicona membrane, and spasm of 
the bronchial niuscular fibres. 

15. Obstruction of larynx, trachea, or bronchi exterior 
to the lungs, by plugs of mucus or foreign bodies. 

IB. Othstrdction of the trachea or a primary bronchus 
by anenvismal or other tumors. 

17- Dilatation of broucliial tubes, cylindrical or saccu- 
lated. 

18. Pulmonary cavities, 
I. Tumor within the chest. 
I. Diaphragmatic hernia. 



The DistinctiTe Charactera of Healthy and Uorbid Signs. 

For the practice of percuesion and auscultation, 
is eseeutial to be able to recognize tlie signs 
eeverally which represent the iTifferent physical con- 
ditions in health and disease. It is essential to dis- 
tinguish tiio morbid fi'om the healthy signs, and to 
discriminatG from each other the signs of disease. 
This recognition and discrimination of signs require 
a knowledge of the distinctive characters belonging 
to each of them. In entering upon the study of the 
signs, therefore, it is a necessary ref^uirement to 
know whence their distinctive charactera are de- 
rived. To this point of inquiry the attention of the 
student is now invited. 
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The signs being Bouiidc, they are to Ijc i-eeognized 
and discrimiiuited in the way in which we iiracti- 
cally recognize and disci-iniinate other sounds. It 
19 not necessary, in order to do this, to stndy the 
science of acoustics. In becoming faniiiiar with 
other Hounds, for example, niusicai notes produced 
by different instrumentB, or the varieties of the 
human voice, we do not have recourse to that science. 
It suffices for all practical purposes to contrast the 
Bounds, obtained by percussion and auscultation, 
with reference to very simple and obvious differences ; 
and, yet, it is necessary to understand very clearly 
in what these ditl'erences consist, or, in other words, 
the sources of the distinctive characters of these 
Bounds. The more important of the ditferenceB be- 
tween the sounds obtained by percussion and auscul- 
tation relate to intensity, pitch, and quality. The 
distinctive characters of most of the signs are derived 
from these three sources. In boeoming practically 
acquainted with the signs, they are to be contrasted 
as regards intensity, pitch, and quality, precisely as 
we would bring other sounds into contrast in these 
three aspects. The distinctive characters of tlie 
signs, severally, are especially derived from, their 
diti'erences in these respects. The distinctions ex- 
pressed by the terras intensity, pitch, and quality, 
are, therefnre, to be made clear. 

Differences in the intensity of sounds are easily 
understood. One sound is more intense than anotlier 
sound when it is simply louder, and varying degrees 
of intensity are expressed by such terms as feeble or 
weak and loud, to which may be prefixed adjectives 
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of quality, like very, moderate, etc. Tliis is nil that 
need be said with refereiiee to the first of the three 
aspects under which sounds ure contrasted. It will 
be seen hereafter that intensity is an essential ele- 
ment in the diBtiiictive characters of certain of the 
signs. 

Differences in the pitch of sounds are easily under- 
stood by those who have given any attention to 
music. The differences are expressed by the terms 
liigh and low, tn which may be prefixed words denot- 
ing a greater or less degree of highness or lownesa, 
A nice appreciation of variations in the pitch of mu- 
sical notes, requires what is known as a " musical 
ear;" but a very nice appreciation is not essential 
in comiaring, as regards pitch, the sounds studied 
in percussion and auscultation. For the most part, 
these sounds are not musical notes; nevertheless, 
ditierences in pitch are readily perceived. A musi- 
cal ear is undoubtedly an advantage in readily dis- 
tinguishing dift'erences in pitch ; hut by no moans a 
sine qua non. For those who have given no attention 
to music, some difficulty may be at first experienced 
in judging correctly of differences in this aspect; 
but the diflicnlty disappears after a little practice. 
Difierences in pitch now enter pretty largely into 
the distinctive characters of physical signs; but by 
Laeunec, and those wlio immediately followed him, 
comparatively little attention was paid to the study 
of the signs in this aspect. The writer was led to 
engage in this study a quarter of a century ago, 
and hereafter in giving an account of tho different 
signs he will claim to have been the first to have 
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clearly inilicated certain characters tlerived from this 
Bource.' 

Differences relating to qnality are apt, at first, to 
be confounded with those relating to pitch; hence 
the distinction between pitch and quality nmat be 
clearly understood. "We may say of the quality of 
a sound, that it embraces whatever is not embraced 
in tlie terms intensity and pitch, Tbia is true as a 
general statement. The sense of the term quality, 
in distinction from intensity and pitch, may be most 
readily made clear by a,n iliustration. Let it be 
supposed that we hear the notes of an instrument 
■which is unseen — the performer, for example, being 
in another room. We recognize at once the inatrn- 
ment by the notes, provided it be one with which 
we are familiar, such as a violin, a flute, a clarionet, 
etc. "We do not need to see the instrument; we 
recognize it by the sounds. N"ow, how do we recog- 
nize it ? Certainly not by the intensity of the 
sounds ; it matters not whether these be loud or 
weak, so that we hear them. Certainly not hy the 
pitch ; for if a piece of music be performed, we get 
both high and low notes. "We recognize the instru- 
ment by the quality of the sounds. Each musical 
instrument, owing to its peculiarity of construotiou, 
yields sounds which are peculiar to it; and after we 
have become familiar with the quality of sounds 
peculiar to any instrument, we immediately thereby 
recognize it. Precisely in the same way we may 



' Vide Prize Essay on "ViiriiiUnnB of Pitch in Percussion and 
espiralory Sounds, oiul tUeir Application to Plijaical Diag. 
MIS." Transactions of llie American Medical Association, 
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recognize certain Bounds produced by percussion ami 
auscultation in liealtli and disease. Tiie signs difter 
in quality according to the physical conditions which 
they severally represent ; and ditfereuces in qnality 
will ho found hereafter to constitute essential and 
obvious distiuctiona by which the signs of Lenlth 
and disease are recognized and discriminated. This 
is a source of some of the most distinctive of the 
characters of some of the jiliysicai signs. 

Of the peculiar quality of any particular sound 
one can form no detinite idea otherwise than by 
direct observation. That ia to say, no one could 
deacribe to another the peculiar quality of a particu- 
lar sound so that it would be clearly apprehended 
without the sound Iiaving been heard. Imagine 
the attempt to describe the sound of a violin to a 
person who had never listened to the notes from that 
instrument — it would be impossible to give a cor- 
rect idea of it in language. The only way in which 
an approximative idea could be conveyed in words, 
would be by comparing the quality to that of some 
other instrument to the notes of which there was 
some resemblance — that ia, by analogy. To attempt 
to describe the quality of sounds to one who had 
never heard them, would be like describing colors 
to one blind. It will be seen hereafter that the 
quality of certain sounds obtained by percussion and 
auscultation is peculiar to them, and their diatinc- 
tive characters in thia aspect can be known only by 
direct observation ; they cannot be learned by means 
of any verbal description, nor by any comparisons — 
that is, by analogy. 

Appreciable variations in the quality of sounds 
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nre infinite, Tiiis may be illiistnitetl hy tlie luimnii 
voice. Almoet every person may be recognized from 
a peculiar quality of the voiee by one wbo is familiar 
with it; and the voices of thousands of persons, if 
compared, would present shades of difference — in 
fact, as is well known, it ia extremely rare for the 
voices of any two persons to be so nearly identical 
in quality that they cannot be distinguished from 
each other. Aa the diversities in quality of different 
sounds cannot he described, so they can only be 
designated by names which are significant from cer- 
tain resemhlauces. Terms based on analogies which 
are used to denote qualities of the sounds furnished 
by percussion and auscultation are the following: 
rough, harsh and rude, soft, blowing, hollow, musi- 
cal, moist, dry, bubbling, gurgling, crackling, click- 
ing, rubbing, grating, creaking, tubular, ci-acked 
metal, sibilant' or whistling, epnorous or snoring. 
All these names owe their significance to resem- 
blances to other sounds. One sound furnished both 
by percussion and auscultation has a qiiality which 
is sui ffeneris, and the term used to distinguish it is 
derived from its source, namely, the vesicular reso- 
nance, and the vesicular murmur of respiration. 

In addition to intensity, pitch, and quality as 
sources of the distinctive characters of the signs 
furnished by jiercussion and auscultation, there are 
some other points of ditferenee; namely, the dura- 
tion of certain sounds, their continuousness or other- 
wise, their apparent nearness to, or distance from the 
ear, and their strong resemblance to particular sounds, 
such as tlie bleating of the goat, the chirping of birds, 
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etc. These points of difl'ereiice are of lesser impor- 
tance, the more importaut by far reliiting to intensity, 
pitch, and quality. 

The study of the difterent sounrla furnished hy 
percussion and auscultation, with reference to dis- 
tinctive cliaracters relating Ga]iecially to intensity, 
pitch, and quality, distinct signs being determined 
from points of diflerence as regards these characters, 
may he distin^ruished as the analytical method. It 
may he so distinguished in contrast with the deter- 
mination of signs by deductively taking as a stand- 
point either the physical conditions incident to 
diseases or the sounds. If we undertake to decide, 
a priori, that certain sounds must be produced by 
pei"cu3sion and auscultation when certain conditions 
are present, we shall be led into error; and so, equally, 
if we undertake to conclude from the nature of the 
sounds that they must represent certain conditions. 
The only reliable method is to analyze the sounds 
with reference to differences relating especially to 
intensity, pilch, and quality, and to determine differ- 
ent signs by these differences, the import of each of 
the signs being then established by the constancy of 
association with physical conditions. It is hy this 
analytical metliod only that the distinctive characters 
of signs can be accumtely and clearly ascertained- 
This is to be borne in mind by the student in physi- 
cal exploration. He is to become acquainted with 
the different signs, and to rocognlzethem in practice, 
by acquiring a knowledge of tlie distinctive char- 
acters of each, as derived mainly from differences 
relating to intensity, pitch, and quality. The indi- 
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viduality of the signs, severally, can rest on no otlier 
tiolid basis. 

The Significance of the Signs aa regards the Phyaical 
Conditions which they severally represent. 

Knowledge of the significance of the physical signs 
is the eoniplenientul requirement in the study of jjer- 
cuBsioii aurl auscultation. For the sueeessful employ- 
ment of these methods, in addition to the recogni- 
tion of each sign by its distinctive characters, must 
be known its significance, that is, the physical con- 
dition which it represents. In this respect the signs 
may be compared to the substantives in language, 
each having a definite signification. The signs 
furnished by these methods may be said to constitute 
a language with a very small vocabnhiry ; or taking 
as the stand-point the things signified, the ditt'ereot 
physical conditions manifest or express themselves 
by means of the signs. 

It is to be noted that the significnnce of the mor- 
bid signs relates immediately, not to diseases, hut to 
the pltysical conditions incident thereto. Very few 
signs are directly diagnostic of any particular dis- 
eiise. They represent conditions not peculiar to one 
but common to several diseases. Thus, solidification 
of lung exists in pneumonia, phthisis, pleurisy with 
etlusion, collapse, and pulmonary cancer, and certain 
signs tell us that this condition exists, together with 
its situation, its degree, and its extent. With this 
information the diagnosis of the disease is made by 
connecting with it pathological laws, together with 
tho history and symptoms. The student in physical 
i^ploration should by uo means imagine that, for 
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the diagnosis of dieeasea, exclusive reliance ia to be 
placed on the signs; they are always to be taken in 
connection with pathological laws, the history, and 
the eymptoms. Disconnected from these, the sigua 
would often lead to error, and it is no disparagement 
to physical diagnosis that its reliability depends 
on other facta than those whicli belong exclusively 
to it. 

To repeat a statement already made more than 
once, the signiticanco of the signs, as regards the 
conditions which they severally represent, is based 
on the constancy of their association with the latter, 
our kuowledgeof this iissociation being derived from 
examinations during life and after death. 



Eegional Divisions of the Cheat, 

Before entering on the study of physical explora- 
tion, the student should become acquainted with the 
divisions of the surfaces of the anterior, posterior, 
and Literal aspects of the chest into circumscribed 
spaces which are called regions. These divisions, 
deriving their boundaries and names from their 
anatomical relations, are sufficiently simple. 

Anteriorly the chest is divided into regions as 
follows : The supra or post^clavicular, the clavicular, 
the infra -clavicular, the mammary, and the infra- 
mammary regions. The supra- or i.rf)at-clavicular re- 
gion extends from the clavicle upward a short dis- 
tance, corresponding to the variable height to which 
the lung rises above this bone. The clavicular re- 
gion embraces the space occupied by the clavicle, 
The infra-clavicular region embraces the space be- 
ween the clavicle and the third rib. The mammary 
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region is bounded above by the tliird und below by 
the sixth rib, and the intVa-raaramary region ia the 
portion of the cheet below the sixtb rib. 

Posteriorly the divisions are into the 8capular,the 
infra-scapular, and inter-scapular regions. The scap- 
ular region ie the apace occupied by the scapula, and 
is divided by the spinous ridge into the upper and 
lower scapular space. Tlie infra-scapular region is 
the portion below a horizontal line at the lower 
angle of the scapula. The inter-scapular region is 
the space between the posterior margin of the scap- 
ula and the spinal column. 

Laterally there are two regions, namely, the axil- 
lary and the infra-axillary. The axillary region is 
the space above a horizontal line extending from the 
lower border of the raanimary region, i. e., the sixth 
rib. The infra-axillary region is the portion below 
the axillary region. 

The portion of the anterior surface occupied by 
the sternum ia divided into the upper and the lower 
sternal region, the space above the sternal notch be- 
ing the supra-sternal region. 

In order to become familiar with the foregoing 
regional divisions, it is recommended to the student 
to delineate them with ink on the chest of the living 
subject or a cadaver. 



It ia advisable to study sections, extending from 
the surface to the centre of the cheat, corrcBponding 
to the diflerent regions, so as to become familiar 
with the relation of each section to the parts con- 
tained within it. An enumeration of the mora 
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important of the anatomi«il relationa of the differ- 
ent regions ia as follows: — 

1. Supra-clavicular Region.— 'YhSfi is relative to 
the upper extremity or ai>ex of the lang which rises 
above the clavicle ia different persons from half aii 
inch to an inch and a half. The height is genorally 
greater on one side, and this side ia usually the left. 

2. Clavicular Region. — A email portion of the lung 
at or near the apex ia contained in the section cor- 
responding to this region. 

3. Infra-clavicular Region. — The parts situated here 
are the upper portion of the lung, the lower part of 
the trachea, with its bifnroation, and tlie primary 
bronchi. Tlie bifurcation is on a level with the 
second rib. The differences between the two pri- 
mary bronchi, as regards direction, size, and length, 
are important points in the study of this eectiou, 

4. Mammary Region. -~~T\ig differences between 
the two sides in the aectioua corresponding to this 
region are important. These differences relate espe- 
cially to the piiecordia, and arc especially involved 
in the physical diagnosis of enlargement of the heart. 
The commencement of the interlobar fissures are in 
this region. On the left side the fissure is between 
the fourth and fifth ribs. On the right side the 
fissure between the upper and middle lobes begins 
at the fourth costal cartilage, and between the mid- 
dle and lower lobes a short distance below. Tlie 
situations of the fissures, however, differ consider- 
ably during the acts of inspiration and expiration. 

6. Infra-mammary Region. — This regi(ni differs in 

ts anatomical relations considerably on the two sides 

the chest, On the right side the liver pushes 
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upward tliL' diaphragm nearly oi- quite to tlia upper 
boundary, namely, the sixth rib. On the left side 
the section corresponding to the region embraces, 
together with the anterior portion of the lower lobe 
of the lung, portions of the stoinach, apleen, and the 
left lobe of the liver. The variablfi volume of the 
Btoitjadi at different times occasions considerable 
variations in the relative spaces occupied by tiiese 
different parts. 

6. Supra-sternal Region. — This region is in rela- 
tion to the trachea. 

7. 77(6 Upper Sternal Reghn. — The bifurcation of 
the trachea is beneath the sternum at the centre of 
a line connecting the second ribs. Below tliia liDe 
the lungs ou the two sides are uearly in contact at 
the mesial line, covering the primary bronchi. 

8. Lower Sternal Region. — The sternum in this 
region covers a large portion of the right and a little 
of the left ventricle. 

9. Scapular Region. — The section corresponding to 
this region contains the posterior portion of the 
upper lobe and a portion of the upper part of the 
lower lobe of the lung. At the upper part of the 
lower Bcajiular space, terminates the fissure separat- 
ing the upper and the lower lobe. The line of this 
fissure pursues an oblique course to the fourth or 
fifth rib on the anterior aspect of the cliest. 

10. Infra-scapular Region. — On the right side the 
lung extends from the upper boundary of this region 
to the eleventh rib, the liver rising to the latter 
point. On the left side the section contains a portion 
of the spleen. 

11. Interscapular Region. — The trachea extends 
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in this sectioD to the fourth doreal vertebra, where 
it bifurcates. Below this point, on the two sides, 
are situated the primary bronchi. 

12. Axillary Region.— IhQ section corresponding 
to this region contains a portion of the upper lobo 
with large bronchial tubes. 

13. Infra-axillary Region. — Thia ia in rehition to 
tbe upper part of the liver on the right aide, and on 
the left side to a portion of the spleen and stomach, 
the remainder of the section occupied by lung. 

It 18 recommended to the student to become 
familiar with the sections corresponding (o the dif- 
ferent regions, hy dissections for this purpose, and 
the study of anatomical illustrations. 

Asking the student's careful attention to ihe in- 
troductory considerationa which have been presented, 
percussion and auscultation in health and disease, 
and the physical signs involved in the diagnosis of 
diRcases of the respiratory system and of the heart, 
will be considered as follows: Chapter IL, Percua- 
sion in Health ; Chapter III., Percuasion in Diseaae ; 
Chapter IV., Auscultation in Health ; Chapter V., 
Auscultation in Diseaae ; Chapter VI., The Physical 
Diagnosis of the Diseases of the Respiratory System; 
Clmptor VIL, Tbe Physical Conditions of tiie Heart 
in Health and Disease ; Chapter VIII., Tlio Physical 
Diagnosis of Diaeases of the Heart, and, as projierly 
embraced in the scope of this treatise, Chapter IX. 
will be devoted to the Diagnosis of Thoracic Aneu- 
risms. 
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PEHCUaaiON IN HEALTH. 
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Percussion may be performed with eitlier the 
fingers or artificiiil iiiatrmnents. Tlie fingers suffice 
for the study and in ordinary practice. Instrumenta 
are prefei-able only when it is desired to produce 
sounds to be heard at some distance, as in class 
illustrations, jmd when, from the number of patients 
to be percussed, as in dispensary or hospital practice, 
the frequent repetition of the blows renders the 
fingers tender and painful. Tlio instrumeuta are a 
plexirnoter and a percuaaor. The simplest and most 
convenient plesimeler is an oval disk of ivory or 
hard India-rubber, with projecting handles or auri- 
cles, sufficiently large and roughened on their outer 
aspect, so as to be conveniently held by the fingers. 
The best percusaor is a double cone of caoutchouc 
inclosed by a metallic ring, to which is attached a 
rod of metal with a wooden handle of convenient 
length, weight, and size. Tiiis instrument is very 
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^duralile. When percussion is perfornieit witli tlie 
fingers, tlio palmar siirface of one or moi'e of those 
of the left hand sliould be applied to tlie cbest, with 
pressure sufficient to condense the soft structures, 
and the blows are given with one or more of the 
fingers of the right hand bent at the second pha- 
langeal joint 80 as to form a right angle. In giving 
the blows, the movements should be limited to the 
wrist-joint, the ends, not the pulp, of the percussing 
fingers being brought into contact with the dorsal 
surface of the finger, or fingers, applied to the cheat. 
The jjercussing flngere should be withdrawn instantly 
the blow is given. The type of perfect jiercussion 
is the movement of the hammers when the keys of 
a piano-forte are struck. The force of the percus- 
sion should never be sufficient to give pain to tlio 
patient ; generally either light, or moderately forcible 
blows suffice. The requisite tact in the pepforaiance 
of percussion is acquired hy a little practice. 

The first object in the study of percussion is to 
become acquainted with the characters which are 
distinctive of the sound obtained thereby from the 
healthy chest. For this object the percussion may 
be made either in front in the infra-clavicular region 
of either side, or behind in the infra-seapular region, 
the sound in these situations being louder than in 
other regions. Percussion being performed, a sound 
or a resonance is produced. This sound or resonance 
is now to be analyzed with reference to characters 
derived from intensity, pitch, and quality. What 
are these characters? The intensity will depend, 
other things being equal, on the force of the blow ; 
the resonance is comparatively feeble with a slight, 
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mill IoulI witl] a strong percussion. Other eircum- 
etaiicea affect the inteuaity, irrespective of the force 
of tlie blow, namely, the volume of the lung, the 
elasticity of the costal cartilages, and the thickness 
of the soil parts which cover the chest. Owing to 
these circumstances, the intensity of the resonance 
is by no means similar, in the same situation, in all 
healthy persons ; it is comparatively feehle in some 
and loud in others. There is nothing distinctive of 
tliis normal resonance to he derived from intensity, 
and we say, therefore, that the intensity is variable. 

What is thejiitch of this normal resonance? The 
pitch of a sound is always relative; and, comparing 
this resonance with all the morbid signs obtained 
by percussion, it is lower in pitcli. We say, there- 
fore, that the pitch of this norjnal resonance is low. 
The pitch, however, is found to vury in diff'erent 
healthy persons. 

What is the quality of this norma! resonance ? It 
has a quality which is peculiar to it. In this respect 
it is not identical with any sound produced other- 
wise than by percussion over healthy lung either 
within or without the cheat. The quality cannot, 
therefore, he learned hy analogy, nor can it he de- 
scribed; it can only be appreciated hy direct obser- 
vation. The peculiar quality is due to the fact 
that the resonance is from air contained in the 
pulmonary vesicles. This arrangement causes the 
peculiar quality, just as the construction of any 
particular musical instrument causes the quality of 
tone peculiar to that instrument; hence, aa it ia 
convenient to give the quality a name, we call it the 
vesiailar qualUi/. This quality is not equally marked 
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in all healthy persoiie, being, as a rale, more marked 
in proportion to the inteiiBity of the resonance. 

The normal resonance, then, obtained by percna- 
sion, may be thus defined: — 

A resonance of variable intensify, low in pitch 
and having a peculiar quality called vesicular. The 
word vesicular is frequently cmbraeed in the name 
of this healthy sign ; we call it the normal resonance, 
the normal pulmonary resonance, or the normal 
vesicular resonance. The last of these names ia to be 
preferred, 

The normal vesicular resonance on percussion, as 
has been seen, is not uniform in all healthy persona; 
not only is its intensity variable, but it varies in 
pitch and in the amount of vesicular quality. This 
may be easily illustrated, by jiercussing successively 
in the same situation, and with the same force, a 
series of persons who are assumed to be free from 
disease. Is there not in this fact an obstacle in 
practically determining this healthy sign ? The fact 
occasions no embarrassment for this reason: we 
determine, in each case, that the resonance is normal 
by a comparison of the two sides of the chest, per- 
cussing in corresponding situations on the two sides 
and with the same force. There is no abstract stan- 
dard of the normal vesicular resonance, but, by com- 
paring the two sides of the ehest, the standard of 
health jiroper to each pereon is obtained. The laws 
of disease are such that, for all practical purposes, 
the standard of health is in this way almost always 
available. Notwithstanding the variations within 
the range of health, the lownesa in pitch and the 
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vesicular quality are sufficientiy diatiiictive of this 
normal sign as compared with the morbid aigiig. 

The pitch of the vesicular resonance and ita vesi- 
cular quality are in a unit'orm relation to each other ; 
that is, the eonditious giving rise to the peculiar 
quality, also render the pitch low. In proi>ortion as 
the vesicular quality is marked, the pitch is lowered, 
and, conversely, with diminution of the vesicular 
quality the pitch is relatively higher. This relation 
between the pitch and quality will be found to hold 
good in the resonance modified by disease aa well, 
as in health. Another relation may be here stated, 
namely, whenever, in health or diaease, a tympanitic 
quality is combined with the vcaicular, and in pro- 
portion as the former predominates, the pitch of the 
reaouauce ia raised. 

The pitch and quality of the normal vesicular 
resonance may be readily illustrated by percussing 
successively over the chest and the abdomen. The 
ditferent sections of the alimentary canal, generally 
containing more or less gas, a resonance ia obtained 
by percuaaion over the abdomen. This resonance is, 
of course, devoid of the vesicular quality ; in contra- 
distinction to t!ie latter its quality is called tympa- 
nitic. This tympanitic resonance is not uniform in 
all parts of the abdomen, hut everywhere the quality 
ia tympanitic, that is, non-veaicular, and the pitch ia 
everywhere higher than that of the normal veaicnlar 
resonance. The tympanitic reaonnnce over the sto- 
mach is generally high in pitch, and frequently has 
a ringing or metallic intonation. The gaatric tym- 
panitic resonance, recognized by these charactere, 
will be found to he involved frequently in sounds 
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produced by pereuaaing over the cliest. Ga3 hi the 
cEecum givea a still higher [litoh of reBouance, Over 
the colon the resonance in lower than over the cEecuin 
and stomach, and it is still lower over the small in- 
teatiues. In all these situations, bringing the tym- 
panitic in contrast with the normal veaicnlifr reso- 
nance, the peculiar qnality of the latter and its 
lowness of pitch are rendered ajiparent. The term 
tympanitic resonance will be fonnd to enter into 
the names of two of the morbid signs obtained by 
percuasion. 

Having atudied tlie characters of the normal 
vesicular resonance, and become practically familiar 
with them by percussing ditierent healthy persons, 
the student should study the variations which this 
resonance jireseuts in the different regions of the 
chest. In doing this he acquires more and more 
tact in the performance of percussion, and becomes 
more and more familiar with the characters in 
general of the normal vesicular resonance. 

Supra- or Post-clavicutar Region. — Tiie resonance 
here varies much in intensity in different persons. 
The vesicular quality is most marked in the central 
portions. Toward the sternal extremity the reso- 
nance acquires a tympanitic quality from the prox- 
imity to the trachea ; it becomes vesiculo-tympanitic, 
a term which will he applied to one of the morbid 
signs. 

Clavicular Megion. — N^ear the sternum the reso- 
nance is somewhat tympanitic from the proximity 
to the trachea. At the central portion the vesicular 
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qunlity is more or leas marked, and the iiiteiiBity is 
diminished at the acromial extremity. 

Infra-clavicular Region.— Th^ resonance in this 
i-egion IB more intense than elsewhere, excepting 
the axillary and the infra-scapular regions. The 
vesicular quality is combined with a tympanitic 
quality toward the sternum, tlio latter being derived 
from the primary and secondary bronchi. As always 
when the vesicular and the tympanitic quality ara 
combined, the pitch is vaised. This combination in 
health and disease is recognized by the intensity, 
pitch, and quality. 

Scapular Jiegion.—Tho resonance in this region is 
notably less intense than in the infra-el a vieular 
region, owing to the presence of the scapula and its 
muscles. In proportion as the intensity is less, the 
vesicular quality is less marked. The resonance in 
health, liowever, is quite sufficient for morbid signs 
to be available in this situation. 

Inter -scapular Megton. — The resonance in this 
region is weak in comparison with other regions, 
owing to the muscles which here cover the chest. 
In the upper part of the region the resonance ia 
somewhat tympanitic from the relation to the 
trachea and bronchi. 

Mammary Region. — The right and the left mam- 
mary region are to be studied with reference to 
differences relating to the liver and the heart. Oa 
the right side, from the fourth rib downward, the 
resonance is diminished, the convex extremity of 
the liver extending up to this lieight. At or a 
little below the lower border of this i-eglon on the 
mammary line, that is, a vertical line ^lassing through 
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the nipple, resonance ceases, the lower lobe of the 
right lung not extending below this point. Between 
the third and iifth ribs on this side near the ster- 
num the resonance is diminished from the presence 
of a portion of the right auricle and ventricle. On 
the left side the resonance is diminiahed within the 
prfecordial space. Tliis space extends vertically from 
the third rib to the fifth intercostal space, and hori- 
zontally from the sternum to a point at or a little 
within the mammary line. The reannance is con- 
siderably diminiahed within what is called the super- 
ficial cardiac apace. This apace ia represented by a 
right-angled triangle, the right angle formed by a 
vertical line drawn from a ixjint on the median line 
interfiected by a horizontal line connecting the fourth 
ribs, and a horizontal line intersecting the point of 
apex heat in tiie fifth intercostal apace; an oblique 
line drawn from the centre of the sternum on a level 
with the fourth rib and the point of ai>ex beat forms 
the by pothenuse of the right-angled triangle. Within 
this space the heart is in contact witli the thoracic 
wall. Without thia space and within the prsecordia 
the heart is covered with lung, and the resonance on 
liercussion is less diminished. It is a nseful exercise 
for the student to observe the diminution of the area 
of the superficial cardiac space by a forced inspira- 
tion, and the increase of this area by a forced expi- 
ration, as determined by percussion. Aside from 
the presence of the heart and the convex extremity 
of the liver, the resonance over the mammary is less 
than in tlie infra-clavicular region, being diminished 
by the pectoral nmacle which varies considerably ia 
,k in different persons, and in women by the 
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niaiiimaiy glniid, the size of tlie latter varying very 
much in diti'eront women. The development of the 
mammEe, however, ia never bo great ae to preclude 
the ueeful employment of fiorcussion in this region. 

Infra-mammary Region.— li\ tLia region, as in the 
region above it, the two sidea present notable differ- 
encea owing to the situation of organs below the 
diaphragm. On the right eide, over the greater part, 
and sometimes the whole of this region, resonance ia 
wanting, that ia, percussion gives flatness. It ia 
easy to delineate the boundary between the lower 
border of the right lung anil the liver, or, as it ia 
called, the line of hepatic flatness. It ia also easy to 
distinguish over this line tlie height to which the 
lower extremity of the liver extends, or, as it is 
called, the line of hepatic dulness. The situation of 
both these Hues varies considerably in different 
healthy jiersons. The distance between the two linea 
is from one to ten inches. Both lines are afteeted 
considerably by a forced inspiration and a forced ex- 
piration. A forced inspiration depresses the line of 
flatness about one and a half inches. A forced ex- 
piration causes tlie line to rise from two and a half 
to five and a half inches. The distance, tiierefore, be- 
tween this line at the end of a forced expiration, and 
at the end of a forced inspiration varies from four to 
seven inches. "With reference to the practice of per- 
cu^ion, as well as for the purpose of verification, 
these points should be studied. Not infreq^uently 
percussion over the right infra-mammary region 
yields a tympanitic resonance due to tbe distension 
with gas to the transverse colon. 

On tbe left side, the resonance in this region varies 
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in different persons, in tlie same person at different 
times, and in different portions of the region at the 
same time, the variations depending on the organs 
below the diaphragm. Flatness ia caused by the 
extension of the left lobe of the liver into this region 
about ten lucliea to the left of the median line. 
The left portion of the region ia in relation to the 
spleen, an organ which varies considerahly in size 
in health as well as disease, its average dimensions 
being about four inches in length and three inches 
in width. Between the spleen and the liver lies the 
stomach, the volume of which is constantly fluctu- 
ating, owing to its varying solid, liquid, and gaseous 
contents. Distension of the stomach with gas occa- 
sions a tympanitic resonance which frequently is 
transmitted above into the mammary region in 
health aa well as in disease. The space correspond- 
ing to the spleen is determined by the vesicular 
resonance above. and the tympanitic resonance below, 
the latter boundary, however, not being very reliahle 
on account of the ready conduction of tympanitic 
reaonance for a certain distance. The distension of 
the stomach with solid or liquid contents of course 
occasions flatness. The study of the infra-maramary 
regions with reference to the variations in resonance 
arising from the relations to the organs below the 
diaphragm, is of much utility from the practice, as 
well as the knowledge, which it involves. The ex- 
ercise of endeavoring to define the boundaries of 
these different organs in healthy persons, will be of 
great service to the student in acquiring tact in per- 
cussion, and in discriminating differences in the 
sounds obtained by this method. 
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Sternal Regions. — In the upper sternal region, Ihat 
is, above the lower margin of the second rib, the 
resonance is non-vesicuhir, being derived from air in 
the trachea above the point of bifurcation. Being 
non-veeiculiir, it is, of course, tympanitic, this term 
embracing all sounds which are devoid of the ve- 
sicular quality. Between the second and third ribs, 
the inner borders of the two Junga approximating, 
the resonance has a vesicular quality more or leaa 
marked ; but owing to the remnant of the thymus 
gland, together with adipose snbstance, and the 
presence of the large vessels, the resonance is not 
intense in this situation. 13eh»w the third rib the 
resonance has modifications due to the combina- 
tion of several ditf'ereiit organs situated beneath the 
lower sternal region. On tlie right side of the 
mesial line is the inner border of the right lung, the 
greater part of the right and a portion of the left 
ventricle of the heart lying beneath; a portion of 
the liver extends into the lower part of this region, 
and a portion of the stomach when distended. The 
resonance thus varies in different situations, and 
often presents a mixed character. It is a useful 
exercise to endeavor to define by percussion the 
boundaries of the several organs which are here ia 
juxtaposition. 

Infra-scapular Regions. — The resonance below the 
scapula is intense as compared with that over the 
scapula, and the vesicular quality is marked. The 
resonaTiee extends to the eleventh rib which ia 
the lower boundary of the lung. On the right side, 
at or near this point, is the line of hepatic flatness, 
L hepatic dnincss extending from one to two inches 




above tliia line. The line of hepatic flatness and of 
hepatic riulncaa ia lowered fi'om one to two inches 
by a deep inspiration, and raised by a forced expira- 
tion. On the left side the resonance may receive a 
tympanitic quality fi'om the presence of gas in the 
Bttirnacii. 

Lateral Regions. — In these regions the resonance is 
relatively intense, and notably vesicular. On the 
right side the line of hepatic flatness is at the eighth 
rib, hepatic dulness extending above this line as in 
front and behind. On tlie left side the resonance 
may be rendered somewhat dull by the presence of 
the spleen, but it oftener acquires a tympanitic 
quality from the presence of gas in the stomach. 

As has been stated, the normal vesicular resonance 
is not in all peraons identical as regards intensity, 
pitch, and quality. There is, therefore, no fixed 
standainl in these respects by which we can deter- 
mine whether the resonance be normal or not. The 
standanl proper to each person is to be ascertained 
by a comparison of the two sides of the chest ; each 
person, in other words, furnishes his own standard 
of health. But, it is to be observed, that all the 
regions do not nornially correspond in respect of the 
i-esoiiance on the two sides. In the following regions 
the resonance is notably dissimilar on tlie two sides : 
The mammary, the infra-mammary, the infra-axil- 
lary, and the iiifra-scnpuhir. On the other hand, in 
the following regions the resonance on the two 
Bides ia nearly or quite identical: The supra-ciavi- 
cular, clavicular and in Ira-clavicular, the scapular 
and inter-scapular, and the axillary. In some of 
the latter the resonance has normally some points 
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of disparity, and it is of practical importance to note 
the emiili disaimilanty which thus belongs to lieulth. 
This statement itpplies especiiilly to the infra-cla- 
vienlar region, a region which, as will be seen here- 
after, is of great importance with reference to the 
signs of phthisis. In this region the resonance on the 
left side is somewhat more intense, more vesicular, 
and lower in pitch than the resonance on the right 
side ; fer contra, the resonance is less intense, less 
vesicnlar, and higher on the right side. This dis- 
parity is observable in all persons, hut is more 
marked in some than in others. The student should 
become practically familiar with this normal ditt'er- 
ence between the two sides, and in becoming so, 
the practical experience acquired in performing 
percussion will be of use. 

The normal resonance is affected by age. In early 
life, when the costal cartilages are flexible and elas- 
tic, the resonance is more intense and lower in pitch 
than in old age when the cartilages are rigid, and 
the vesicular structure of the lung more or less 
atrophied. 

The rtsonance varies considerably in the different 
regions at the end of a full inspimtlon and at the 
end of a forced expinition. With regard to this 
disparity, tlie following is an extract from a work 
on physical exploration, puhlished by the author iu 
1856 :— 

"The pereuBsi on-sound may also be found to vary 
at ditierent periods of an act of respiration in the 
same individual. The quantity of air contained 
within the air-cells, and consequently the relative 
proportion of air and solids/are by no means equal 
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after a full inspiration and after a force<l expiration. 
This difference in lung expansion may occasion an 
appreciable disparity in resonance, accoi'diiig as tlie 
percussion is made at the conclusion of a full inspira- 
tion, or a forced expiration. Tlie disparity is not 
appreciable uniformly in different persons. This fact 
I have ascertained by noting the results of examina- 
tions made with reference to the point. "When it 
does exist, it usually consists, contrary to what might 
perhaps have been anticijiated, and the i-everse of 
what is usually stated in works on physical explora- 
tion, in diminished resonance and elevation of pitch 
at the conclusion of inspiration. This is probably 
to be explained by the greater degree of tension of 
the lungs and thoracic walls produced by inspiration 
voluntarily prolonged and maintained — a condition 
presenting physical obstacles to sonorous vibrations 
more than sufficient to counterbalance the increased 
proportion of air within the cells. It is a curious 
fact, worthy of notice, that the two sides of the chest 
are not always found to be affected equally as regards 
the pereuBsion-sound, at the conclnsioi! of a full in- 
spiration, contrasted vvitli that after a forced expini 
tion. I have observed the contnist to be more 
striking on the right than on the left side; and in 
one instance on the left side, the resonance was leas 
intense and somewhat tympanitic after a full inspi- 
ration, wliile on the right side, the opposite effect 
was produced, and the sound became quite dull after 
a forced expiration. In view of these variations in 
acertaiu proportion of instances incitlent to different 
periods of a single act of respiration, in some cases 
f disease in which it is desirable to observe great 
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delicacy in the eorrespoiKlence of the two sides, pains 
flliould be taken to jiercuss correajiomtin^ points at 
a similar stnge of reepiration, and the close of a full 
inspiration in, perhajis, the period to be preferred. 
Ordinarily, the liability to error from this source is 
obviated, either by repeating a Beriea of strokes, first 
on one side and next on the other, or by percussing 
both aides repeatedly in qnick succession, in order 
mentally to obtain tlie avemge intensity and other 
characters of the eound during the successive stages 
of a respiration. The instances of disease, however, 
are exceedingly rare, in which such nicety of dis- 
crimination is important." 

Prof. Da Costa has recently Btndied more fully the 
variations in this respect in the dift'ercnt regions in 
disease as well as in health, and he has distinguished 
this as " respiratory pereussion."' 

Rules in the Practice of Fercussion. 

1. Prior to a comparison of the two sides of the 
chest, as regards the resonance on percussion, cither 
in health or disease, an examination by inspection 
should be made, in order to determine whetlier there 
be any deviation from the normal conformation. In 
what has been stated concerning percussion in 
health, it is assumed that the chest is symmetrical. 
Want of symmetry may be due to congenital de. 
formities, and to those caused by rachitis, chronic 
pleurisy, curvature of the spine, and injuries. Any 
deviation from the normal conformation will aiFecb 
more or less the resonance in corresponding regions 
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on the two eidee. Due allowance is to be made for 
want of symmetry in determining morbid signs, and 
often the existence of these cannot be determined 
with positiveness when there is considerable de- 
formity. The BignB obtained by auscultation are less 
affected by want of symmetry than those obtained 
by percussion. 

2. Attention to the position of the person examined 
is important with reference to the normal Hymmetry 
of the chest. If the person be standing or sitting, 
the position should be upright and the shoulders 
brought to a level. A little inclination of the body 
to one Bide, or a depression of one shoulder, will be 
found to affect [lerceptibly the normal resonance, 
when the two sides are compared. If the body l»e 
recumbent, it should be as near as possible on a level 
plane. These conditions are indispensable for a nice 
comparison of the two sides either in health or 
dise-ase. 

3. In making a nice comparison, the person who 
peix;usse8 should be as nearly as possible directly 
either in front or behind the pereon percussed. Per- 
cussion made by one standing or sitting by the side 
of the person percussed, is almost certain to produce 
an abnormal disparity, 

4. Percussion made successively on one side, and 
the other side, must be in all respects the same, in 
rej;ard to the mode, the force of the blow, and the 
situation. A light percussion on one side, and a 

rong percussion on the other side, will, of coursi 
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cause ;i ilispirity in the intensity of resonance. Tlie 
percuaaion niuat l>e miicle in succession at jioiiits as 
nearly as poaaibie equidistant from the median line, 
and from the summit or base of the chosl. With 
reference to great nioety, the pereiission, if made on 
the rib or intercostal space on one side, must be made 
on the rib or intercostal apace on the other side. 
Great nicety of comparison also requires that, if Ihe 
percussion be made on one side during the act of 
inspiration, it should be made on the other aide 
during this act. The signs of disease, however, are 
generally so well marked, that very close attention 
to these points is not necessary. 

6. A series of blows in rapid auceesaion (5 or 7) is 
to be preferred to one or two, in practising percus- 
sion, diiference in intensity, pitcli, and quality being 
thereby better appreciated. 



6. Percussion may be made lightly or forcibly, 
the former being called superficial, and the latter 
deep percussion. With light blows the resonance 
comes from the superficies of the lung, and from 
within a limited area. With forcible blows the 
resonance is from a greater depth, and a wider space. 
The results of these ditfereut modes of practising 
percussion may be illustrated within the pi-cecordia 
in health. Comparing the resonance over the suiier- 
ficial cardiac apace with that in a corresponding 
situation on the right side, dulneas ia more marked 
with light than with forcible blows, the resonance 
from the latter coming from a wider area. On the 
other hand, comparing the itaonauce over the deep 
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cardiac space, dulness is more marked with forcible 
than with light blows, owing to the presence of lung 
between the heart and the walls of the chest ; this 
rule is of importance in its application to percussion 
in disease. 

7. Percussion over the anterior portion of the 
chest, the person percussed leaning against a door, a 
board partition, or a lathed wall, gives an increased 
intensity of resonance. It is often useful to resort to 
this procedure in the practice of percussion in health 
and in disease. 



CHAPTER III. 

PERCUSSION IN DISEASE. 

Enumeration of the signs of disease furnished by percussion— Require- 
ments for a practical knowledge of these signs — The distinctive 
characters of, the morbid physical conditions represented by, and the 
different diseases into the diagnosis of which enter, these signs, seve- 
rally, to wit, 1. Absence of resonance or flatness; 2. Diminished 
resonance or dulness ; 3. Tympanitic resonance ; 4. Vesicnio-tympanitio 
resonance ; 5. Amphoric resonance ; 6. Cracked metal resonance — 
Sense of resistance felt in the practice of percussion as a morbid 
sign. 

Percussion in disease furnishes signs which rep- 
resent certain of the morbid physical conditions 
incident to the different pulmonary affections ; with 
these physical conditions and their relations to 
pulmonary affections the student is supposed to be 
familiar {vide page 20 et seq.). 

The signs of disease furnished by percussion are 
resolvable into six, namely : 1. Absence of resonance 
or flatness ; 2. Diminished resonance or dulness ; 
3. Tympanitic resonance ; 4. Vesiculo-tyrapanitic 
resonance ; 5. Amphoric resonance ; and 6. Cracked- 
metal resonance. The two last named siscns are 
properly varieties of tympanitic resonance, but it is 
most convenient to consider them as distinct signs. 

Knowledge of tliese six signs sufficient for their 
availability in physical diagnosis requires, j^r5<, a 
practical acquaintance with the characters which 
distinguish each from the others, as well as from 
the normal resonance; and second^ the significance 
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of each, that ia, the morbid physical conilitionH 
which they sereraily repreaent. Under theae two 
aspects the signs will now be considered. 

I, Absenoe of Besonance or Flatness. 

This sign is sufficiently defined by its name. It 
is aliHeiioe of resonance or sound. Nothing is heard 
but a noise such as may be produced by percussing 
over a solid mass, for example a limb composed of 
muscle and bone, or over a collection of liquid, for 
example the abdomeu in hydro-peritoneum or asei tea- 
There being no resonance or sound, the sign has no 
characters pertaining to pitch or quality. It may 
be illustrated on the healthy cheat by percussing in 
the right infra-mammary region below the line of 
hepatic flatness. 

There are four classes of morbid physical conditions 
giving rise to flatness on percussion, namely, 1st, a 
certain quantity of liquid in the pleural sac, in the 
substance of tbe lungs, or in pulmonary cavities; 
2d, liquid filling the air vesicles ; 3d, complete 
aolidification of Imig ; and 4th, a tumor withm the 
chest. Flatness on percussion always represents one 
of these morbid physical conditions. 

These conditions are incident to different diseases, 
as follows : — 

let. Liquid in tbe jileural cavity ia iucident to 
pleurisy with eft'uaion, empyema, and bydrotlmrax. 
A collection of \\<\ uefied exudation within the lungs 
ie incident to jihthisis. A collection of pus consti- 
tutes pulmonary abscess, and phthisical cavities, or 
those caused by circumscribed gangrene, may become 
^&Iled with morbid liquid products. 
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2d. Serous efi'iiaioTi into the air vesicles conatitutes 
pulmonary cedenia. Liquid blood ext ravaaated 
characterizes beniorrhngic infiirctus, [meuraorrliagia 
OP pulmonary apoplexy. Pus infiltnttiiig more or 
less of the parenchyma may be derived from an 
abscess either within the lung, or elsewhere, for ex- 
ample the liver, aud from the pleural cavity iu 
empyema, wheu perforatiou of lung takes place. 

8d. Solidification of lung occurs in piieumouia 
from an exudation within the air eel la; it is produced 
by condensation from compression by liquid or air 
in the pleui'al sac, the pressure of a tumor, and by 
collajise ; it exists in cases of phthisis, in interstitial 
pneumonia, and in carcinomatous infiltration of lung. 

4th. Tumors within tbe chestare of diflereiit kinds, 
for examples, aneurisms and cmicerous growths. 
In proportion to their size they occupy space be- 
longing to the iung, as well as condensing the latter 
by pressure. Flatness may also he caused by the en- 
croacbment of organs situated below the diaphragm 
upon the thonicic space, as in cases of enlargement 
of the liver and spleen. 

Elatness on percussion in all these conditions is 
the same. The sign alone does not enable ua to 
discriminate the conditions from each other, or to 
determine the existing disease. 

Finding this sign present, the particular condition 
and the disease in each case are tobe determined by 
the situation of the flatness, its extent, the associated 
physical signs furnished by auscultation, together 
with the other methods of exploration, and by the 
symptomatic events. 




DIMINISBED BESOXANCE dB DULNKsa. 

2. Simiuished Sesoaance or Dalness. 

The resonance on jiorcussion ia diniiniaheil, oi* 
there is dulneas, when the solids or liquiila within 
the chest are moihiiily increased without increase 
in the qnanHty of air, t)ie increased amount of 
solids or liquids iiot heing suflicientto canse flivtiiess. 
Diminution of air, without increase of either solids 
or liquids, aa in colhi[ise of pulmonary lobules, also 
gives rise to dulness. We may torniularize tlie 
physical conditions by saying that they consist in 
an abnormal proportion of solids or liquids over the 
air in the pulmonary vesicles. 

Dnlne^ varies in degree. It may be slight, very 
slight, moderate, conaiderahle, or great. These adjec- 
tives of quantity express sufficiently the variations 
in thia regard. The degree of dulness corresponds 
to the amo^uit of the relative disproportion of solids 
or liquids over the air within the chest. 

The pitch of soundisliigher than that of the normal 
resonance of the pei-sons iiereussed. This is invariahle; 
with dulness there is always moi-e or less elevatiou 
of pitch. The quality is altered only in amount; 
there ia, of course, less vesicular quality in proiH>r- 
tion as the intensity of the resonance is diminished. 

The characters which distinguish this sign, thus, 
are, lessened intensity of resonance, elevation of 
pitch, nud weakened vesicular quality. 

The morbid conditions giving rise to thia sign are 
those which, exiatiug in a greater degree, |u;ivo rise 
to flatness. Morbid pi-oducts within the pleural sac, 
serum, pas, lymph, if not sufficient to cause flatness, 
give rise to dulness. The sign, therefore, occurs in 
I"' « 
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pleurlsj, empyema, and hytlrothorftx. Tlie same is 
true of pulmonary ccdema, hemorrhagic iiifnrctua, 
piieuniorrhagic and purulent infiltratiou of lung. 
Solidification of lung, when not complete, occasions 
duInesH ; hence, it ia a aign in pneumonia, vesicular 
and interstitial, in phthisis, in condensation of lung 
from compression, in collapse of pulmonary lohules, 
and in carcinomatous infiltration. A tumor within 
the chest, not sufficiently large to cause flatness, 
gives rise to dulness. 

There are, however, some conditions giving rise 
to dulness, wliieh are never sufficient to cause flat- 
ness. Pulmonary congestion limited to a lobe may 
diminish the reBoniiuce appreeinbly. Thus dulneas 
may exist in the first stage of pneumonia, before 
solidification from pneumonic exudation has taken 
place. A thin layer of lymph upon the pleural sur- 
faces causes dulnesa after the liquid effusion in 
pleurisy has been removed, and after the veaiculat 
exudation in pneumonia is absorbetl. Dulnesa may 
also be caused by a considerable accumulation of 
mucus or coagulated Hood within the intra-pulrao- 
uary bronchial tubes. 

The particular morbid condition which gives rise 
to dulness cannot be inferred from the characters of 
the sign; the sign only denotea that some one of the 
different conditions exists. The condition which 
exists in each case, and the disease, are to be deter- 
mined by tlie aituatiou, extent, and degree of dulness, 
taken in connection with the information derived 
from other methods of exploration than percussion, 
together with the history and eymptoms. 




TYMPANITIC RESONANCE. 

3. Tympanitio Resonance. 

Eesounnce is tjni|)imitic whenever it is eiitii'ely 
devoid of the veeicular quality; in otiier words, any 
resonance which ia non-vesicular is tymiwiiitic. Tlio 
leading distinctive character of the preceding sign 
(dulneaa) relates to intensity, whereas, the leading; 
distinctive character of this sign relates to quality. 
Tympanitic resonance derives no distinctive clmr- 
acter from intensity ; it may be either more or less 
intense than the resonance of health in tlie person 
percussed. Tliis point ia to lie iniprewsed, inasmuch 
aa with many the idea of a tynipmiitic resonance in- 
volves increased intensity of sound ; a resonance, he it 
never so feehle, if it be non- vesicular, ia tymi>anitic. 
If, however, the refloiiance be quite feeble, it is not, 
ahvayB easy to determine whether tliero be or Iw not 
any np|ireciable vesicular quality. The tcirm used 
by Stokes, namely,"tyniiiftniticdHlnes3," ia prcijierly 
enough applied to a resonance with diminished 
intensity, in which a vesicular quality cannot be 
appreciated. As regards pitch, a tympanitic reso- 
nance is higher than the normal vesicular resonance. 
If there be any exceptions to this rule, they am ex- 
tremely infrequent. The tympanitic resonance over 
different parts of the abdomen is alwiiys higher in 
pitch than the resonance over healthy lung. 

The following are the morbid pliysical conditions 
wliich give rise to tympanitic resonance: — 

\sl. Air in the pleural cavity. It is, therefore, a 
sign of pneumothorax. Frequently, iti this aflijc- 
tion, the tympanitic resonance is more intense than 
the resonance of health, the pitch l>eing more or leaa 
raised. 
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2(L Pulmonury cavities containing air. It occurs 
therefore in cases of phthisis. In this disease the 
tympanitic resonance is limited to a circumscribed 
space corresponding to the site and size of the cavity, 
whereas, in pneumothorax, it frequently exists over 
a considerable part or tlie whole of the aflected side 
of the chest. 

3^/. Complete solidification of the whole or a part 
of the upper lobe of a lung. The tympanitic reso- 
nance, under these circumstances, must be derived 
from the air in the lower part of the trachea and the 
bronchial tubes exterior to the lungs. This is the 
explanation of the sign in the second stage of pneu- 
monia affecting an upper lobe, and in certain cases 
of plithisis prior to the stage of excavation. Dilata- 
tion of the intra-pulmonary bronchial tubes, with 
solidification surrounding them, as in some cases of 
interstitial pneumonia or cirrhosis of lung, may give 
rise to tympanitic resonance. 

4th. Conduction of resonance from the stomach or 
colon containing air or gas. A gastric tympanitic 
resonance is frequently conducted over a part, and 
sometimes over the whole of the left side of the chest. 
This is more likely to occur when the left lung is 
solidified and rendered thereby a better conductor 
of sound. On the right side less frequently a tym- 
panitic resonance may be conducted upward from 
the colon to a greater or less extent. 

4. Vesiculo-TympaDitio Eesonance. 

This name was proposed by the author many 
years ago to denote a sign with the following dis- 
tinctive characters: The resonance increased in 



AMPBOBIO RESONANCE. 

intensity ; t.liG quality, ft combinntioii of tliti vesicu- 
lar witli tlie tympanitic, and the pitcli liiwli in 
proportion as tlie tympanitic quality predominates 
over tlie vesicular. 

This sign represents especially one morbid physical 
condition, namely, an abnormal accumulation of air 
in consequence of dilatation of the air vesicles, that 
U, pulmonary or vesicular empliysema. The 8iu;n 
also is present in interstitial or interlobular emphy- 
sema. The relation of the sign to these affections 
renders it of great value in physical diagnosis. 

A vesiculo-tympanitic resonance is obtained, wlicn 
the pleural sac is partially tilled with liquid, by 
percussing over the lung on the aft'ected side. Al- 
though the pressure of the liquid diminishes the 
volume of the lung, aa a. rule it yields this sign. 
The resonance is vesiculo-tympanitic above the 
liquid when the latter is sufficient to till a third, 
a half, or even two-thirds of the intra-thoracic space. 
The sign is also obtained over the upjier lobe when 
the lower lobe is solidified in the second stage of 
pneumonia, and over the lower lobe when the upjier 
lobe is suliditied. 



H 0. Amphoric Resonance. 

^vKesonance is said to be ainpiioric when it has a 
Bnusical intonation analogous to that pmduced by 
blowing over the mouth of an empty bottle. An 
amphoric sound is easily illustrated by filliping the 
cheek made tense, the mouth not completely closed 
and the jaws separated, as is done when the sound of 
B liquid flowing from a bottle is imitated. By 
arming the size of the cavity of the mouth, tlie 
G* 
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arniiliorie aimml tliiia produced niay be lunde tn viiry 
muiih ill pitch. This illustratiou exemjilitieB the 
ntechaiiieni of the Bigii in disease. 

The sign represents a pulinoimry cavity which ia 
generally phthisical. The conditioiie, aside (Voni the 
existence of the cavity, are, rigidity of its walls, so 
that they do not coJlaiiae, the presence, of coaree, of 
air within the cavity, and free coiumunicutiou with" 
the bronchial tubes, TJiese accessory conditions arc 
not constant, so that an amphin^ic resonance over a 
cavity is sometimes found, and at other times want- 
ing. Directly after having been wanting, it may be 
reproduced if the patient expectorate freely, 

When percufisioij is made with reference to thia 
sign, the raouth of the patient should be open, ami 
one or two rather forcible blows are better than a 
series of four or six. The amphoric sound may be 
often distinctly perceived if the ear be brought into 
close proximity to the patient's open mouth, when 
the sign is not appreciable otherwise. It may be 
rendered stil! more distinct by means of tlio binaural 
stethoscope, the pectoral extremity being close to 
the mouth of the patient. 

As a cavernous sign the amphoric resonance is 
very reliable; but it does not invariably denote a 
pulmonary cavity. It is obtained in some cases of 
pneumothorax, the pleural apace filled with air 
having a cavity whicii communicates with the 
bronchial tubes through a perforation of the lung, 
situated above the level of tlie liquid. It is some- 
times obtained over a solidiiied portion of lung' 
situated in close proximity to a primary bronchus, 
the resonance being derived from the air within the 



CRfCKED'-HKTAL* BESDNXirCE. 

latter. It is oecasiorially produced by percussing 
oven the site of tlie priiniiry bronchus in tlie second 
stage of pneumonia aft'ecting an upper lobe. Iii 
children, owing to the yielding of the costal ciir- 
tiliiges, it may even be produced in health over a 
primary broudiua. In all these exceptional in- 
stances, the associated signs and symptoms will 
prevent the error of attributing tlie sign to a pul- 
monary cavity. 

Tliis sign is properly u variety of tympanitic reso- 
nance. 

6. Cracked-metal Uesonaace. 

The name of this sign, expressing an analogy to 
the sound produced hy striking a cracked metallic 
vessel, denotes its peculiar character. It may be 
imitated by folding tbe hands so as to form a cavity 
and striking them upon the knee, in the familiar 
trick of producing in this way a sound as if metal 
coins were between the pairns. This illustration, 
also, exemplities the mechanism of the sign. Like 
the sign last described, the sign is a variety of tym- 
panitic resonance. 

Tbe cnicked-meta!, like the amphoric, resonance 
represents generally a phthisical cavity. Percussion 
is to be made in the same way as for the production 
of the amphoric resonance, and, like tbe latter, the 
cracked-metal character is often perceived if the ear 
be brought close to the patient's mouth when other- 
wise it is not appreciable. 

The cracked-metal and the amphoric resonauce 
are often associated ; and the statements made v 

iipect to the exceptional instances in which the 
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latter \s produced, without the existence of a pul- 
monary cavity, will apply equally to tlie ibrnier. 



In addition to the acoustic phenomena produced 
by percussion, with the fingers applied to the chest 
instead of a pleximeter, the [lei'cusaor can appre- 
ciate an ahnormal sense of resistance in certain con- 
ditions of disease. In health, with a somewhat 
forcible percussion, the walla of the chest are felt 
to yield in proportion as the costal cartilages are 
flexible. This yielding is diminished or ceases when 
a collection of liquid in the pleural cavity, or liquid 
in the air vesicles, and solidificiition of lung, ofter s 
mechanical obstacle thereto. An abnormal sense of 
resistance on percussion, thus determinable by com- 
parison of the two sides of the chest, is a sign repre- 
senting some one of the morbid physical conditions 
just named. This properly belongs among the signs 
obtained by palpation. The sign is to be taken in 
connection with other signs in determining the eou- 
dition which exists in particular coses. 



CnAPTER IV. 
AUSCULTATION IN HEALTH. 

Japartnnce of the sludj "f the iiupcullnlorj aoonds in Leiillh— Iinme- 
xod medinle nusculLntion^Adrantngea of tbe binautnl titetlio- 
-Halrs to be ob»erfed <n nnsoiiltDtioD— Diri'fians of the itud; of 

f — TbeDorinnl veplculurmarniar; ils di.«tinctire ehsraotere ; uod the 
June in [he diOerent regions on the same aide, nnd in earrespnnd- 

■ lig rcglnne on Ibe Iwu sides of tha chrst — Tbe normal voonl refonunse 

L— Th« iDrj'Dgeul nnd trneliej.] Toioe nnii nbiBper-Ibn normul Ihornojo 
resimnnce nnd rremitnB ; the dihlinctire cilnraclers of each ; the 
ioDi in different regions on the time side, nnd in tmrresponding 
II on the tno sidf» uf the chesl^-The normiil broDcbinl whisper, 
ite viiriatians in different regions on the lame Bids, und in corre- 

[ tpoading regione </a tbe Ino aiiiee cf tbe i:li<^str 

I The term auscultation, limited in its application 
4o tlie respiratory system, denotes the act of listen- 
ing to tlie normal and abnormnl sounds produced by 
respiration, voice, and cough. In this and the next 
chapter, the method of exploration thna named will 
be couBidered iii its application to the reejiiratory 
system ; it will be considered subsequently, as applied 
to sounds relating to the eireulatoi'y system. 

Tlie study of auscultatory sounds in health is es- 
sential H8 preparatory for the study of auscultation 
in disease. The student must be familiar with the 
normal sounds before undertaking to become ac- 
quainted with tliose which represent morbid condi- 
tions. Ample time and attention should be given 
to the study of auscultation in liealth. Tbe omis- 
Bion to do this is a frequent cause of difliculty and 
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want of auceesa in attaining to a BatiHfactorj pro- 
ficiency in physical diagnosis. The practical tact 
and skill required in diagnosis may be obtained iq 
advance by devoting sufficient study to the healthy 
chest before entering on the study of the ausculta- 
tory signs of disease. Moreover, as will be seen, 
some of the most important morbid signa have theip 
analogues in certain normal sounds pertaining to the 
re8[)ir!itory system. 

Anecultation is either immediate or mediate. It 
18 immediate when tlie ear is applied directly to the 
chest, which may be either denuded or covei-edwith 
a cloth or more orless of the clothing. It is mediate 
when the sounds are conducted to the ear by meana 
of au instrument called a stethoscope. The student 
should practise both immediate and mediate auscul- 
tation. The direct application of the oar to the cheat 
suffices for diagnosis in many cases of disease; but 
there are sometimes objections to this by the patieiit 
on the score of delicacy, and by the auscultator on 
tlie score of the uncleaniiness of the person examined. 
There are certain parts of the chest which can only 
be explored by a stethoscope, and this instrument 
has the advantage of circumscribing the spiice 
whence the auscultatory sounds are derived. More- 
over, by means of the stethoscope which is to bo 
preferred over the great variety of instruments hei'e- 
totbre in use, the sounds are heard much better than 
by immediate auscultation. 

The stethoscope which is to be preferred conducts 
the sounds into both ears, that is, it is binaural. In 
this consists its great superiority. At the present 
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time what \a known as Camraano'a stetlinscojie' 
seema to combine more recommenilations tban any 
other form of a binaural instrument. The conduc- 
tion into both eara reudera the soands much louder 
and more distinct tljan when they are heard with 
one ear in either mediate or immediate auscultatioD. 
Another advantage is, the mind is not distracted by 
sounds entering the ear not employed in ausculta- 
tion. The advantages, however, of Cammann's 
Btethoscojie are not appreciated until after some 
practice. At first, a liumming sound is heard 
which divides the attention and thus obscures the 
intra-tboracic sounds. After a little practice this 
humming sound is not heeded, and it ceases to be 
any ohstacle. Many who use the instrument only 
a few times are dissatisfied with it, and discontinue 
its use, when if they had used it longer they would 
not have been willing to dispense with it. The 
author's experience with a large number of claaaes 
in private instruction 'has been this: at first, most 
niembei-s of a class prefer the ear applied directly to 
the clieat; but, before the course of instruction -is 
ended, the binaural stethoscope is so much preferred 
that it is difficult to enforce a fair proportion of 
practice in immediate auscultation. 

Another reason for tlie fact that this stethoscope 
18 not sufficiently appreciated in this country is, 
many of the inatrunients sold are defectively made. 
Unless proper attention has been paid to all the nice 
points of the stethoscope as devised by Cammann, 
an instrnmeiit ia worthless. An instruniont must be 
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Very good, or it ia without any value. The kuobs 
wlikh are to euter the ears inuat be of tlic right 
size; if they enter too far they occasion paiii. The 
eurvea at tlje aural extremity must be such that the 
aperture is in the direction of the meatus of the ear. 
The flexible tubes mnat not be Btift", ami their raove- 
ments must be uoiselesB. All the tubes must be un- 
obstructed, for it is the air within the tubes which 
chiefly conducts the sounds. In the use of the in- 
struuient it should be apjilied to the cheat without 
any intervening clothing.' 

The rules to be observed in the practice of aan* 
cultation, in Ijealtb and disease, may be here intro- 
duced. 

In auscultation, as in percussion, corresponding 
situations ou the two sides of the chest are to be 
explored sneeesaivGly, and eompai-ed. "When the 
Btethoscope is used, the pectoral extremity must be 
applied on each side with the same degree of pressure; 
this is eapeeialiy essential in the (jorapariaou of vocal 
sounds. Ill immediate auscultation, the ear ie to 
be applied with a certain degree of force, and 9 
thin layer of clothing does not interfere materially 
with the perception of auscultatory sonuds. The 
ear not applied to the eliest may or may not be 
closed by the finger in listening to the respiratory 
sounds; it abould be closed in listening to the voct^ 
sounds, in order to prevent confusion from attention 
to the voice from the patient's mouth. In immediate 
anacultation, whenever practised, the auscnltator 
should take a position which will not interfere with 
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the sense of bearing, and not occasion a feeling of 
discomfort. These difficulties are iu tlie way of 
auscultating with the body bent forward ; the sense 
of hearing ia dulled by the gravitation of blood to 
the head, and the jioeition cannot be maintained 
without discomfort. The person examined, if prac- 
ticable, should be sitting, and the heat position for 
the auscultator is that of kneeling on one knee, and 
lowering, if necessary, the bo<ly, so that tlie head 
may be kept upright. These points need not be 
observed if the binaural stethoscope be used. 

When listening to respiratory sounds, it is gene- 
rally desirable that tlie person examined should 
breathe with somewhat greater foR'e than in ordinary 
breathing J but it is iinportant that the normal 
rhythm of respiration should be unchaTiged, Persons 
when requested to breathe witli increased force are 
apt to err in breathing violently, and sometimes too 
slowly. Tbe readiest mode of obtaining what is 
deaii'ed, is for tiie examiner to illustrate it by his 
own breathing. A complete expiration is impor- 
tant in order to secure a satisfactory inspiration. 
It should, therefore, be made clear, by explanation 
and illustration, that each expiration should be 
finished before tbe following inspiration. 

The ability to al)stract the mind from thoughts 
and other sounds than those to which the attention 
is to be directed, is essential to success in auscul- 
tation. All persons do not possess equally this 
ability, and herein is an explanation in part of the 
fact that all are not alike successful. To develop 
and cultivate by practice the power of concentration, 

an object which the student should keep iu view, 
7 
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Getieriilly, at Hrat, complete stillness in tlie room is 
indiepenaablc for the study of auscultatory sounds; 
with practice, however, in concentrating the atten- 
tion, this becomes less and less easentiul. 



The stuily of auscultation in health embraces tlie 
following: — 

1. The sounds produced by respiration as heard 
over the larynx and trachea, or the normal laryngeal 
and tracheal respiration. 

2. The sounds heard over the chest in the acta of 
respiration. These sounds, coming chiefly from the 
air-vesicles, constitute what is called the normal 
vesicular murmur. 

8. The resonance, as lieard over the cheSt,and the 
vibration or thrill produced by the loud voice, or the 
normal vocal resonance and fremitus. 

4. The sounds, as heard over the chest with the 
whispered voice, or, inasmuch as these sounds are 
conducted chiefly by the air in the bronchial tubes, 
the normal bronchial whisper. 

These four normal signa will he considered in the 
foregoing order. 

Normal Laryn^al and Tracheal Respiration. 

For all practical puqioses the laryngeal and the 
tracheal respiration may be considered to be identical, 
tliat is, the shades of difl:erence between the sounds 
in these two situations are not of importance as 
regards the application to physical diagnosis. The 
laryngeal respiration is more readily studied than 
the tracheal, and, for the study of both, the stetho- 
scope is neccssiiiy. 
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Applying the stethoflcope over the side of the 
larynx, the person oxaniiiiei] breathing with some 
inci-eiise of force, but without any alteration in 
rhythm, a aouud is heard with each of the two acts 
of respiration. The iuapiratory and the expiratory 
sound, studied separately and contrasted with each 
other, have the following characters relating to in- 
tensity, pitch, quality, duration, and rhytiini: The 
inspiratory sound is of variable intensity. lu ordi- 
nary breathing it varies much in different persons, 
and in different acts of breathing in the same person. 
It is always considerably intense iu forced breathing. 
The pitch is high when compared with the inspira- 
tory sound as heard over the chest. The quality of 
the sound is well defined by the word tubular; the 
sound at once suggests a current of air through a 
tube. The duration of the sound is from the begin- 
ning to nearly, not quite, the end of the inspiratory 
act. The characters of the inspiratory sound, thus, 
are more or less intensity, a high pitch, a tubular 
quality, and a duration a little less than that of the 
act of inspiration. 

An expiratory sound is always teard with forced 
breathing. As regards duration, it is as long as, or 
longer than, the sound of inspiration. In general 
it is more intense than the sound of inspiration. The 
pitch is higher than that of the inspiratory sound. 
The quality is the same as that of the inspiratory 
sound, namely, tnhnlar. 

Reiioatiug the characters distinctive of the normal 
laryngeal respiration, they are as follows: The in- 
spiratory sound is of variable intensity, high in 
litch, and tubular iu quality. The expiratory sound 
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IB as long aa, or longer than, tlio inajiiratory sound ; 
it ia higher in jiitch, and usually more intense. 
Owing to the inspiratory sound not continuing quite 
to the end of the inspirutory act, there ia a very short 
interval between the two sounds. In this latter {mint 
consists the only variation hetweon the rhythm of 
the acts of breathing and that of the sounds. 

The foregoing cliaraetera should not only be veri- 
fied by the student, but he should become ao faniiliar 
with them by practice that it requires no ettbrt of 
the mind to recollect them. It will be seen hei-e- 
after that these characters of the normal laryngeal 
respiration lire precisely those which distinguish an 
important morbid physical sign, namely, the bron- 
cliiul or tubular respiration. 

Normal Vesicular Murmur. 
Tliis ia the name usually given to the respiratory 
sounds heard over the different regions of the chest. 
These sounds should be atudied with the ear applied 
directly to the cheat (immediate auscultation), as 
well as witli the stethoscope. In commencing the 
study, the middle of the anterior surface of the 
chest on the right aide, to avoid the sounds of the 
heart, or, still better, the poaterior aspect below the 
acapnia on either side, should be selected. The 
person examined should breathe somewhat more 
forcibly than in ordinary breathing, but not vio- 
lently or quickly, nor too slowly, the normal rhythm 
being unchanged. Children are better than adults 
for this atndy, owing to the greater intensily of the 
murmur in early life. 
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' The cliaraetera which belong to the inspiratory 
and the exjiiratory sound in the normal vesicular 
murmur iire as follows ; The inspiratory sound ia of 
variable intensity. There ia a wide variation in 
diflerent healthy peraona. In aoine persons it ia ao 
feeble aa scarcely to be appreciable even with the 
binaural stethoscope. The pitch of the sound, com- 
pared with the inspiratory sound in the normal 
laryngeal or tracheal respiration, ia notably low. 
The quiility of the sound is peculiar; no distinct 
idea of the quality can be formed by any comparison. 
The name used to designate the quality is vesicular, 
this name only denoting that the air vesiclea are in 
some way concerned in the production of the sound. 
This vesicular quality must be impresaed upon the 
Iiereeption and memory by direct obserpatioii. The 
duration of the inspiratory sound is from the begin- 
ning to the end of the inopinttory act. 

An expiratory sound is not always, although 
generally, appreciable. It ia much less intense than 
the sound of inspiration. It is notably lower in 
pitch than the sound of inapiratiou. The quality 
of the Bound ia neither vesicular nor tubular. It 
may bo called simply a blowing sound, and may 
be imitated by blowing with the mouth partially 
opened. The duration is much shorter than that of 
the inspiratory sound. 

The characters, thus, wliich distinguish the normal 
vesicular murmur are, an inspiratory sound variable 
in intensity, low in pitch, and vesicular in quality ; 
an expiratory sound lesa intense than the inspiratory, 
still lower in pitch, non-vesicular and non-tubular, 
pr simply blowing ; the inapiratory sonnd eontiiiu- 
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ing from the beginning to tlie end of tlie iiiapiratory 
act, and the expiratory sound begiiniini^ with the 
expiratory act but eniiing before this act is completed, 
its duration, relatively to the insjiinitory sound, 
being variable, but averaging about a fifth. The 
inspiratory sound continuing to the end of inspira- 
tion, and the expiratory sound beginning with the 
act of expii-ation, it follows that there is no interval 
between the two snuiide. It is to be remarked that 
an interval is not infrequently produced by the per- 
son examined holdiug the breath after inspiration is 
completed. This variation in the rhythm of the 
acts, of course, produces a corresponding variation 
in sounds of breathing. 

The student should verify tiieac characters, com- 
pare them with the characters of the normal laryn- 
geal respiration, and become practically familiar with 
the differential points. He should then proceed to 
study the normal vesicular murmur in tiie different 
regions of the chest. The murmur will be found to 
present variations in the different regions on the 
same side, and in the corresponding regions on the 
two sides of the chest. The variations, within the 
range of health, iu the latter are especially important." 
The following account of the murmur in the ilifferent 
regions embodies the results of a series of recorded 
examinations of healthy pereons. 

Might and Lejt Infra-davieular Jtegion. — The 
murmur in this region, on either side, differs more 
or less from the murmur as heard in the auterior 
regions below, or in the infra-scapular region. The 
vesicular quality in the inspiration is less marked, 
Thcpitch is higher. The expiratory sound is longer, 
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loss feeble, and liiglier in [lituli. Tbe difference 
between the two sides in tiiia regidii is especially 
important with reference to diagnosis. TLe intensity 
of the inspiratory sound is almost invariably greater 
on the left aide. Its vesicular qualityia more marked, 
and the ]iitch is lower. Fer contra, tlie inspiratory 
sound on the right side, in this region, is less intense, 
less vesicular, and higher in pitch thiin the inspira- 
tory sound on the leftside. Inforced breathing the 
intensity of the murmur is increased more on the left 
than on the right side. The expiratory sound is 
sometimes wanting on the left, when it is heard on 
the riglit side. On the right side, the expiratory 
sound is longer than on tlie left side. It may be 
pnjlonged on the right side to nearly or quite the 
lengtii of the inspiratory sound. Sometimes on the 
right side the pitch of the expiratory is liigher than 
that of the inspiratory on the same side, and it may 
have a tulnilar quality. A rare peculiarity is a pro- 
longed, high, tubular expiratory sound on both sides, 
analogous to the laryngeal or tracheal expiration. 
When this is the case, the pitch of the expiratory 
sound is higher on the left than on the right side. 
■ These several modifications of tlie respiratory 
murmur in the infra-clavicular region are marked 
in proportion as the sounds are studied near the 
sternum, that is, over the site of the prinmry bronchi. 
The respiratory murmur in tliia situation has been 
called the normal bronchial respiration, from its 
resemblance to the morbid sign so named. It may 
be more properly called a vesiculo-tubular, or the 
normal broneho-vesicular respiration, the characters 
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Leiiig those of the mortiid sign wliidi, iimlor tlie 
latter name, will he dtBcribe:! in the next i;lm[itor. 

In the diiigiioais of diseases, especially of pbthisie, 
due allowance must be made for tlie points of dis- 
parity which exist normally between the two sides 
of the chest in tlie infra-clavicular region. Without 
a practical knowledge of these points of disparity, 
error in diagnosis can haixlly be avoided. 

Eight and Left Scapular Region. — As compared 
with the infra-clavicular region, the respiratory 
murmur heard over the scapula on either side is 
feeble, and the vesicular quality ia less marked. 
The inspiratory sound ia generally weaker and the 
pitch higher on the right than on the left side. 
The expiratory sound is more constantly beard on 
the right than on the left side. It may be prolonged 
on the right side, and is aometimts higher in pitch 
than the inspiratory sound. Compared with the 
left side, the murmur on the right, in this region, 
thus may have vesiculo-tubular or broncho-veBicu- 
lar characters more or less marked. 

Might and Left Jnter-scapular liegion. — In the 
upper and middle portions of this region, the normal 
characfere are the same as in the sterno-elavieular 
portion of infra-clavicular region. The same points 
of disparity between the two sides are more or less 
marked here as they are anteriorly over the site of 
tlie primary bronchi. 

Might and Left Infra-scapular Region. — The inten- 
sity of the murmur is greater than over the scapular 
region. In most pei'soiis there ia no notable dis- 
parity between the two sides ; when a disparity 
exists, the intensity is greater and the pitch lower 
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on tlie left siile. A pnilonged, hiaih pitched, bron- 
chial expii'atory sound is sometimes traiiemitted 
below the scitpula on the right side. 

Might and Left Mammarr/ and Infra-mammary 
Mfgions, — Tlie inaiiiratory sound iu these regions is 
leas intense than in the infiii-clavicular region; the 
vesicular quality is more marked, and the pitch is 
lower. An expiratory sound is often wanting. 

Might mid Left Axillary and Infra-axillary Me- 
gions. — The inspiratory sound in these regions is tia 
intense as in any portion of the cbest. The inten- 
sity is less in the infni-axillary than in the axillary 
region, and the pitch is lower. In some jtersona the 
murmur on the two sides presents no disparity, but 
in other pi?rsons the vesicular quality is somewhat 
more marked and the pitch is lower on the left than 
on the right side. An expiratory sound is oftener 
heard than in the mammnry and infra-mammary 
regions. 

Normal Vocal Resonance. 
iMryngeal and Tracheal Voice,— \.t \\'\\\ prepare 
the student for the appreciation of the distinctive 
characters of the morbiil signs pertaining to the voice, 
to study the vocal signs over the larynx and tnichea. 
Applying the stethoscope cither over the broad sur- 
face of the thyroid cartilage, or just above the 
sternal notch, and requestiug the person examined 
to count with a moderate intensity of voice; the 
auscultator perceives a strong resonance with a sen- 
sation of concussion or shock, and a sense of vibra- 
tion, thrill, or fremitus. The voice seems to becon- 
Siitrated and near the ear. Sometimes the articu^ 
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latetl wonle are trau emitted so as to lie heanl more or 
less distinctly. The laryngeal or tracheal voice, thus 
(laryngopliony, tracheophony), emhraces differetit 
elements, namely, Ist, tiie vocal i-eaoiiuiiee ; 2(1, the 
concentration and nearneto to the ear ; 3tl, the vibra- 
tion, thrill, or fremitus; and 4th, the trunsmisaioii 
of the speech, the latter corresponds rig to (leeto- 
riloquy. These difterent elements will be found 
to enter into the distinctiye chamctera of morbid 
vocal signs. 

The sounds heard over the larynx and trachea 
when words are spoken in a whisper should be 
studied, inasmuch as ihiportaiit morbid signs relate 
to the whispered voice. Whispered words occasion 
little or no sliock or thrill, but an intense, high 
pitched, tubular sound, with a sensation as if a 
current of air were directed into the ear through 
the stethosuope. This sound eorres[iond3 to the 
sound of expiration in laryngeal or tracheal respi- 
ration ; the two sounds are, in fact, identical if, as 
is the case with some exceptions, the person whisper 
with the expiratory breath. Articulated words are 
transmitted with more or less diatinctness, corre- 
sponding with the morbid sign called whispering 
pectoriloquy. 

Normal Tkoraeic Vocal Resonance and J^remilu8,-~- 
Tbe vocal resonance over the chest is to be studied 
both by means of the stethoscope and by immediate 
auscultation. When the latter is employed, the ear 
not applied to the chest should be closed, in order to 
exclude the entrance of sound from the mouth of 
the peraon examined. When the stethoscope is em- 
ployed, care must betaken, in making a conijiariaon 



NORMAL VOCAL BE30NANCB. 83 

between the two sidea of the chest, or between dif- 
fereiit regions on the same side, that the pectoral 
extremity of tlie instrument he pressed with an equal 
jimount of force against the ehest. The intensity 
with which the vocal resonance is transmitted, is 
much aflected by the degree of pressure with the 
stethoscope. 

The situations in which the student should com- 
mence the study of the normal vocal resonance are 
those selected for beginning the study of the normal 
vesicular murmur, namely, the middle of the ante- 
rior aspect of the chest on the right side, and below 
the scapula behind. 

With tlie stethoBcojie or the ear directly applied 
in the situations just named, the person examined 
should be i-equested to count one, two, three, in a 
uniform tone, and with moderate force. The ex- 
amiuer should himself pronounce these numerals, in 
order to show the manner of counting. This is fur 
better than asking a question and studying the reso- 
nance during the answer of the person examined. 
The objection to the hitter mode is, the attention of 
the examiner is divided between the characters of 
the thoracic resonance and the idea conveyed by the 
answer. The characters of the vocal resonance in 
these situations are as follows: — 

The voice ia beui-d with an intensity which varies 
very much in ditt'erent persons; in some the reso- 
nance ia feeble, and it may be almost inappreciable, 
while in others it is quite intense. The intensity 
depends greatly on the loudness and lowness in pitch 
of the voice of the person examined. Tlie resonance 

notably weaker in women than in niou. It i 
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ntrel^' attended with a aenae of concussion or shock. 
It is dift'iieed; that is, it does not seem to be concen- 
trated, like the tracheal or laryngeal vocal i-esoiiance. 
It evidently cornea from a certain distance; that is, 
the sound does not seem to be near the ear. This 
latter character is distinctly appreciable, and is 
highly distinctive of the normal resonance as com- 
pared with a morbid vocal sigTi (bronchophony). 
The resonance is accompanied by a sense oi' vibra- 
tion, thrill, or fremitus, the intensity of which, like 
the resonance, varies much in different jtersoue. 
This fremitus is properly not an acoustic but a tac- 
tile sign. The normal vocal fremitus, together with 
its abnormal modifications, belongs to the method 
of physical exploration called palpation. It is, how- 
ever, appreciated by the ear as well as by the touch, 
and may be studied in the practice of auscultatioo. 
The student should practically distinguish from each 
other, and study separately, the vocal resonance and 
vocal fremitus. 

From the foregoing character the normal vocal 
resonance may be defined as, diffused, distant, vari- 
able in intensity, and accompanied with more or leaa 
vibration, thrill, or fremitus. 

-Having become practically familiar with these 
characters of the normal vocal resonance in the 
sitnations in which.they are first to be studied, the 
next object of study relates to the normal variations 
in the different regions on the same aide of the chest, 
and in corresponding regions on the two sides. In 
giving an account of these variations, based on a 
series of recorded examinations in healthy [lersoos, 
the different regions will, be, considered in the same 
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order aa in the study of the variations of the rfc^pi- 
riitory sounds (vide. p. 78 et seq.). 

Infra-davkidar Region. — The vocal reaoiiiince in 
this region on either side is more intense tlian in the 
anterior regions beknv, the intensity, however, in 
different persona being very varialtle; irrespective 
of intensity, it is less diffused, nearer the ear, and 
the pitch in somewhat higher. These latter varia,- 
tions are marked chiefly in the sterno-clavicular 
extremity of tiie region, that is, over tlie site of 
the primary bronchi. In some persons the coiiceu- 
tration, nearness to the ear and elevation of pitch, 
especially on the right nide, are such as to approxi- 
mate the normal resonance to the morbid sign called 
bronchophony. The characters of this eign will be 
considered in the next chapter; but it is important 
to know that exceptionally these charactera may be, 
in a measure, illustrated in health in the infra-clavi- 
cular region. The resonance miglit then be termed 
normal bronchophony, 

A comparison of tlie resonance in the region on 
the right and on the left side always shows a dis- 
parity. The resonance on tlie right side is invariably 
greater. The degree of difteronee between the two 
sides varies in different persons. The resonance may 
be more or less marked on the right and nearly want- 
ing on the left side. Allowance is to he made for 
the jioints of normal <lis[iarity between the two sides 
in the diagnosis of disease; hence the student must 
become practically familiar with them. 

The vocal vibration or fremitus varies fully as 
much as the vocal resonance in difterent persons. 
ltd intensity is not always proportionate to that oJ 
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the resonance; that is, the resonance may be com- 
paratively' weak when the fremitus is strong, aud 
vice versa. The freinitu:*, like the resonance, is always 
greater on the right than on the left side, the dispa- 
rity', like that of the resonance, var^'ing considerably 
in different persons. 

Scapular Region. — The resonance in this region is 
notably less intense than in the iufni-clavicular re- 
gion. It is also more diffused and distant. The 
intensity is always greater on the right side. These 
statements are alike applicable to the vocal fremitus. 

Inter-scapular lieglon. — The intensity of the reso- 
nance here is nearly or quite as great as in the sterno- 
clavicular extremity of the infra-clavicular region. 
The resonartice has in some persons in this region 
the characters of bronchophony. The intensity is 
always greater on the right side. The fremitus is 
more or less marked, and always more marked on 
the right than on the left side. 

Infra-scapular Region. — As a rule the resonance in 
this region is stronger than over the scapula. It is 
always characterized by diffusion and distance. As 
in all the regions it varies much in different persons, 
and is stronger on the right than on the left side. ' 
These statements are also applicable to fremitus. 

Mammary and Infra-mammary Regions. — The re- 
sonance is notably less than at the summit of the 
cliest. The characters of bronchophony are never 
present. The intensity is greater on the right side. 
The same is true of fremitus. 

Axillary and Infra- axillary Regions. — The reso- ' 
nance jn these regions, and especially in the axillary 
region, is greater than over the mammary and infra- 
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TTianimary regions. It is, of cniirse, stronger on the 
right aiJe. Tlie cliiirncters, as contrasted witli those 
of bronchophony, namely, distdnce and difl'iision, are 
marked. Fremitiia is more or leas marked, and, of 
course, more marked on tlie right than oh the left 
side. 

Normal Bronchial Whisper. 
Prior to the publication of the author's work on 
the "Physical Exploration of the Cliest" in 1856, 
fligns in healtli and disease ruiating to tlie whispered 
voice had received but little attention. In that 
work, and more fully in tlie second edition, pub- 
lished in 1866, a series of signs accompanying whis- 
pered words were described and named. As a point 
of departure for the study of the morbid signs thna 
obtained, of course, the signs in health must firet be 
studied. Tlie sounds which are heard over different 
parts of the chest in health I liave embraced under 
the name, the normiil bronchial whisper. The (ler- 
tinency of this name is derived from the fact that 
tlie conduction of the sound produced by the whis- 
pered voice must be chieiiy by the air contained in 
the bronchial tubes. Tbe sound heard over the 
trachea and larynx may be distinguislied as the 
laryngeal or tracheal whisper, the ehai-ftcters of 
which have been already stated (vide page 82). 

It will facilitate the study of tbe uonnal bronchial 
whisper, as well as of the morbid signs, to consider 
that the characters of the sounds produced with the 
whisjiered voice, are identical with those jirodueed 
by the act of expiration, ill all respects, save inteii- 
^^riliy. Whispered woi-da are produced, as a rule, by ^^^^ 
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im act of expiiatioii, the Bounds being more inteiiee 
generally than those which accompany even forced 
breathing. Curionsly enough, there lire exceptions 
to this rule. Some [lereoiie iiiBist u[>on whisjieriiig 
with the act of inspiration, and there are some per- 
8onB who have never acquired the ability to whiaper. 
It will be at once evident that the pitch and quality 
of Bounda produced by whispered words with the 
act of expiration, must be the same as those of the 
Bounds. of expiration in breathing. 

Selecting for beginning the study of the normal 
bronchial whisper the same situations as in com- 
mencing the study of the normal respiratory mur- 
mur, and the normal vocal resonance, namely, the 
middle of the chest in front, on the right side, 
and the infra- scapular region behind, with the whis- 
pered voice ill these situationa is heard, in moat 
persons, a feeble, low-pitched, blowing sound, these 
characters corresponding to those of the expiratory 
sound in forced breathing. The normal bronchial 
whisper in these situations is not in all jiersona ap- 
preciable. 

In the infra-clavicular region, the bronchial 
whisper is heard, with variable intensity, in moat 
persoiis. It is somewhat higher in pitch than the 
whisjier below this region. It is louder and higher 
in the ateruo-clavicular than in the acromial ex- 
tremity. In the former situation it has not infre- 
quently a tubular quality. It is louder on the right 
than on the left side of the chest. It is sometimes 
heard on the right when it is inappreciable on the 
left side. When heard on both sides the pitch of the 
sound is higher on the left than on tiie right side. 
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It. will liQ obaorveil that these variationa correepoiid 
to those of the sound with expiration in the infra- 
clavicular region (vide page 79). Oocaaionally whis- 
pered words are partly transmitted, constituting iii- 
eomplele whispering pectoriloquy. 

In the scapnlur region the bronchial whisper is 
not infrequently wanting. It may be present on 
the right and not on the left side, and, if present on 
both sides, it is always louder on the right aide. 

lu the iuter-BcapuIar region, as a rule, it is nearly 
or quite as marked as over tlie site of the primary 
bronchi in front. The pitch is more or less high, 
and lias a tubular quality. It is louder on tlie right 
and higher in pitch on the left side, and in this 
situation tbere may ho incomplete pectoriloquy. 

In tlie infra-scapular region, it is not infrequently 
wanting. When present, it is generally feeble, the 
pitch being low and the quality non-tububir or blow- 
ing. It is oftener wanting on the left than on the 
right side, and, if present on both sides, it is louder 
on the right side. 

In the mammary and infni-mammary regions it ia 
not infrequently wanting, and the statements just 
made with reference to the infra-scapular region are 
alike ajiplicable to fbese, as also, to the axillary and 
infra-axillary regions. 
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Branohu-oa>ernuU9 reepirution — AiDptiotio rKpiralluii— Sborlenod io- 
■pinitioD — Prolonged expirntioD — lnlerrupled rsHpirnlbn. Advcntl- 
tl0U8 rejpirslory auundt or ral^s : — Liiryngenl nnd Irncheal rales — 
Holit broncfaial rules, oouree, line, nnd (■uborepllnnt — Teiioalnr or 
cropltfvnl rnln — CavBrniiui nr gurgling rule — Pleurnl friction rnlM, me- 
tiilliD tinkling nnd fiploahing. Indetcrminnte rnlta-Tbe rocal >igii> 
of diaeaat : — Bronffhophony — Wbisporing bronohnphunj — ^gophooy 
— Ineransod vuoal reannnnije — InnreaMd bronobinl Hhiaper — CiiTsmoni 
wbisper — PBatorlloqa; — AmpboriD voiDBOr echo— Dimiainhed nnd sap- 
pressed FOflal resoDnnoe — Dimioi^bed *nd suppressed vacnl fcemitiB— 
Metiillio tinkling. Blgne obtained by acts of coughing or tusslveeisni. 

The importance of becoming perfectly familiar 
with the signs of health before euteriug upon the 
Btudy of morbid signs, cannot he too strongly en- 
forced. The auscultatory signs of disease, which are 
to be considered in this chapter, should not be 
studied until the student has made himself complete 
master of all the characters belonging to the normal 
signs obtained by auscultation. 

Auscultation in disease embraces the signs pro- 
duced by respiration, by the voice, and by acts of 
coughing. The respiratory signs will be lirst con- 
sidered. 

The BeHpiratoTy Bigna of BiseaBe. 

The signs produced by respiration may he classi- _ 
fied as follows: 1st. Tliose which arc abnormal 
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modificatioiia of the normal respiratory sonods. 2d. 

Those whicli liave no analogues in health, being 
entirely new or adventitious aouuda. The latter are 
embraced under the name 7-iUes. 

Abnormal UodificatiODs of the Normal Respiratory Sounds. 

In order to appreciate the distinctive charaotera of 
the signs enihraced in this cliiss, the cliaracters which 
distinguish the normal vesicular murmur must ha 
kept in mind. The abnormal modilieationa which 
characterize these morbid signs relate to intensity, 
pitch, and quality of sound, together with certain 
alterations in rhythm. Eleven distinct modificatious 
or signs are included under this heading, namely : 
1. Increased vesicular murmur; 2. Diminished 
vesicular murmur ; 3. Suppression of respiratory 
sound ; 4. Bronchial or tubular I'espiration ; 5. 
Broncho- vesicular respiration ; 6. Cavernous respi- 
ration ; 7. Broncho-eavernoua respiration ; 8, Am- 
phoric respiration ; 9, Shortened inspiration ; 10. 
Prolonged expiration ; and, 11. Interrupted inspi- 
ration or expiration. 

These signs are to be studied, first, with reference 
to their distinctive characters severally, each being 
contrasted, as respects these characters, with the 
other morbid respiratory signs as well as with the 
normal vesicular murmur; and, second, with refer- 
ence to the morbid physical conditions which they 
represent, that is, the diagnostic significance which 
belongs to each. 

Increased Vesicular Murmur. — This sign has bnt 
a single distinctive character, namely, increase of 
intensity. The murmur is abnorniiilly loud, the 
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characters of the iiormiil vesicular niuriiinr being in 
other respects not niiiterially changed, thiit is, the 
pitch is low and the quality ycsieulai' as in health. 
Now, it has beeTi seen (viile patfe 77) that tho inten- 
sity of the healthy murmur vanes much in different 
perenns; tliere is no ideal stimdard of normal inten- 
sity by reference to wbiuli an abnormal inereaae is 
to be determined. Yet, tlie increase under certain 
conditions of disease is sncli that tlie tact is suffi- 
ciently evident. It oueui-a on the healthy aide of 
the chest when the respiratory function on the other 
Bide is annulled or much compromised by disease. 
This tabes place in cases of pleurisy with large effu- 
sion, pneumonia, especially if more than one lobe ba 
affected, obstruction of one of the primary bronchi, 
and pneumothorax. The sign does not possess 
great diagnostic importance, inasmuch as the nature 
and extent of the disease are determined by tho 
signs obtained on the affected side. 

The sign has been called supj)Umentary and puerile 
respi ration. 

If the murmur be much intensified, it may possibly 
be mistaken for other morbid signs, namely, hponcliial 
or broncho-vesicular respiration. This error, how- 
ever, can never be made if the distinctive chai-acters 
of these signs relating to pitch and quality have 
been correctly studied. 

Diminished Vesicular Murmur. — The intensity of 
the vesicular murmur may be on the one hand di- 
miniajjed, when it is evident that in other respects 
there is no material change, and the murmur, on the 
other hand, may become so feeble that clmracters 
iside from the intensity are not determinable. From 



JJODIFIOATIONS OF NORMAL SODNDS. 

the latter fiict it follows that tlie murmur must 
Boijietimes be considered as only weakened, when, 
were the diminished intensity not as great, morbid 
changes in pitch and quality might be apjireciable. 

The murmur is more or leas weakened in cases of 
dilatation of the air cells, or vesicular emphysema, 
the sign, in these cases, being often accompanied by 
changes in rhythm, namely, a shortened inspiration 
and a prolonged expiration. Simple weakness of 
the murmur may also be incident to partial blocking 
of the air vesicles with blood or serum in cases of 
pulmonary extravasation and cedenia. A deficient 
expansion of the chest, either on one side or on both 
sides, occasions weakness of the respiratory murmur. 
Deficient expansion of one aide, or of both sides, may 
be caused by jiiimlyBia, bi-lateral, or unilateral, of 
the costal muscles. A similar efl'eet is caused by 
paralysis of the diaphragm. The incomplete descent 
of the diaphragm from pain, as in peritonitis, or 
from mechanical obstacles as in peritoneal dropsy, 
pregnancy, and abdominal tumors, weakens the res- 
piratory murmur, the increased action of the costal 
muscles not being fully comjiensatory. Unilateral 
deficiency of expansion of the chest is caused by pain 
in intercostal neUi-algia, pleurodynia, acute pleurisy, 
and pneumonia ; it is also caused by the presence of 
a stratum of liquid, air, or a thick layer of lyuiph 
between the lung and the chest-wall in pleurisy, 
hydrothorax and pneumothorax. Swelling of the 
bronchial mucous niembi-aue in bronchitis aifecting 
the larger tubes, must diminish somewhat the in- 
tensity of the murmur. In primary bronchitis, the 

lurmur is diminished on both sides. In bronchitis 
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affecting tlie smaller tubes, the niurniiir in greatly 
diininished, if not suppreased, on both sides. In- 
complete obstruction of bronchial tubes from the 
presence of mucus, serum, bbtod, or pus, has this 
effect over an area corresponding to the size of the 
tubes obstructed. Spasm of the bronchial muBCular 
fibres in paroxysms of asthma,' dimiiiislies, if it doea 
not aujipresB, murmur on both sides. Another cause 
of diminution, unilateral, or within a limited space 
on one aide, is the pressure of a tumor on bronchial 
tubes, as in cases of aneurism, A permanent con- 
traction or stricture of bronchial tubes ia another 
cause. Not infrequently tlie pressure of an ancii- 
rismal tumor or an enlarged bronchial gland on a 
primary bronchus, occasions notable weakness of the 
murmur over the whole of one side; and the pres- 
sure of a tumor on the trachea weakens the murraur, 
more or less, on both sides. A foreign body in one of 
the primary bronchi weakens it on one side. Dimi- 
nution of the calibre of the trachea or larynx from 
morbid growths, the presence of foreign bodies, 
fibrinous exudation, accumulations of mucus, Bub- 
miicous infiltration, spasm of the laryngeal muscles, 
and swelling of the mucous membrane, weakens, in 
proportion to the amount of obatnictiou, the mur- 
mur on both sides without any material change in 
its quality and pitch. 

Weakened murmur at the summit of the chest, 
without other appreciable abnormal characters, oc- 
cura in some cases of phthisia, due to obatructed 
bronchial tubes from coexisting circumscribed bron- 
ebitie, or to deficient superior costal movements of 
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tlic cliGst, as well aa to the iiresence of exudation in 
iiir vesicles. 

Diminislied intensity of the veBieular murmur is 
thus seen to be a respiratory sign entering into the 
diagnosis of a considerable number of diseases,, 
imioely, emphysema, paralysis affecting tlie respira- 
tory muscles, asthma, abdominal affections interfer- 
ing with the diaphragmatic movements, intercostal 
neuralgia, pleurodynia, pneumothorax, acute pleu- 
risy, pneumonia, hyilrothorax, bronchitis, asthma, 
aneurismal and other tumours, permanent constric- 
tiou or stricture of bronchial tubes, laryngitis, cedema 
of the glottis, spasm of the glottis, the various lesions 
which occasion obstruction of the larynx or trachea, 
and phthisis. 

In determining a slight abnormal weakness of the 
respiratory murmur at the summit of the cheat on 
the right side, the normal disparity between the 
two sides in this situation is to be borne in mind. 
The vesicular murmur is normally less intense on 
tlie right than on the left side. 

This sign occurring in so many diseases, it is ob- 
vious that, taken alone, that is, independently of 
other signs, it Inis not any s].)ecial diagnostic signifi- 
cance. It is, however, often of value in diagnosis, 
when taken in connection with other signs. It is 
chiefly useful when it exists either over the whole 
or in a part of the chest on one side. 

Suppressed Mespirutory Soimd. — This sign is easily 
defined, namely, absence of all respiratory sound, as 
the name signifies. It cannot, of course, have any 
characters relating to intensity, pitch, and quality. 

Suppression of respiratory sound represents the 
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Bame pliyaical coniiitioiiB as diiiimiahed veHiouIar 
murnrmr; the jiliysical conditions reprcBented by the 
latter aijjn, existing in a greater degree, oecaaion ab- 
eenee of all sound. It suffices, therefore, to recapitu- 
late the various conditions and diseases in connection 
with which the murmur may either be diminishod 
or suppressed. Snppressioii over portions of the 
chest may be due to dilatation of the air-cella in 
cases of empyema. It occurs from the exclusion of 
air from the vesicles by the presence of blood and 
serum in cases of pulmonary exti-avaaation and 
cedoma. Respiratory sound is sometimes wanting 
over lung solidified in cases of pneumonia and 
phthisis. Paralysis of the muscles concerned in 
respiration may possibly involve feebleness of the 
respiratory acts sufficiently to render the murmur 
inappreciable. In i ntercostal neuralgia, pleurodynia, 
acute pleurisy, and pneumonia, the movements of 
the affected side may be so much restricted as to 
abolish the murmur. In pleurisy with much effu- 
sion, empyema, hydrothorax, pnenmotliorax, the 
murmur is suppressed over either a part or the whole 
of the affected aide, the extent of the suppression 
corresponding to the quantity of serum, pus, or air 
within the pleural cavity. Swelling of the mnooua 
membrane in eases of bronchitis affecting the larger 
bronchial tubes is never sufficient to suppress the 
murmur, but plugging of more or less of the tnbes 
with mucus or other morbid products may have this 
effect. In cases of bronchitis, the murmur is some- 
times found to have disappeared over a certain area, 
and to return after an act of expectoration. la 
bronchitis afiecting the soialter tubes, suppression of 
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tlie murtnur is not infrequent. It oceura from spasm 
of the l)r()ncliiai muscular fibres in cases of asthma. 
Tlie pressure of a tumour, morbid growths, or de- 
posits upon hroiichi witliin the lungs, may abolish 
respiratory sound over a portion of the chest, and 
permanent strietnre or obliteration of bronchial 
tubes have this effect. Respiratory sound may be 
suppressed over the whole of one side from the 
pressure of an aneurismal or some other tumour 
upon one of the primary bronchi. If the tumour 
press upon the trachea, the obstruction may be suffi- 
cient to suppress the murmur on both sides. A 
foreign body lodged in a primary bronchus maysnj*- 
press the murmur on one side, and, lodged in the 
larynx or trachea, the murmur may be suppressed on 
both sides. The different affections of the larynx 
and trachea which, in proportion to the amount of 
obstruction, weaken the murmnr, may i-ender it in- 
appreciable. 

Bronchial or Tabular Sespiration. — The analogue 
of this sign is the normal laryngeal or tracheal respi- 
ration {viile page 74). The characters which distin- 
guish the latter normal sign from the normal vesicu- 
lar murmur, are those which are distinctive of tlie 
bronchial or tubuhir respiration. These characters, 
relating to the inspiratory and the expiratory sound, 
are us follows: The inspiratory sound is of variable 
intensity. Intensity does not enter into the distinc- 
tive characters of this sign ; the sound may be either 
louder or weaker than the inspiratory sound in 
health. The pitch of the inspiratory sound is high. 
The quality is expressed by the term tubular; it is 
like the sound produced by blowing through a tube, 



' 98 APS CULT ATI ON IN DISEASE. 

thie quality taking the place of tbat expressed by 
the term veaiculur in the normal reapiratioii. The 
expiratory snund is prolnnged ; it is as long as, or 
longer than, the sound of expiratiun, and is usually 
louder. The pitch is still higher than that of the 
inspiratory sound. The quality, like that of the iii- 
, apiratory sound, is tubular, tliia quality taking the 
place of the simple blowing quality of the expira- 
tory sound in the normal vesicular murmur. With 
the norma! rhythm of the respiratory acts, there is 
a very brief interval between the sounds of inspira- 
tion and expiration, due to tlie fact that the inspira- 
tory sound ends a little before the end of the inspi- 
ratory act. 

The morbid physical condition represented by this 
important sign is either complete or considerable 
solidification of lung, "Whenever the chest is aus- 
cultated over lung solidified, if there be not absence 
of respiratory sound, the sound ia tubular. This 
Bignifieance renders the sign of diagnostic value in 
the diseases which involve solidilieation. The sign 
per se denotes ainiply this morbid physical condi- 
tion; the particular disease which exists is ascer- 
tained by means of the associated signs and the 
symptoms. 

Solidification of lung is incident to several differ- 
ent diseases. In lobar or vesicular jmeumonia, it 
is due to a fibrinous exudation within the air vesi- 
cles. In phthisis it is caused by an exudation in 
the same situation. In chronic or fibroid pneu- 
monia the lung is solidified by an interstitial 
growth. The compression of lung from either pleu- 
ritic effusion, an aecunmlation of air in the pleural 
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cavity, or the pressure of a tumor, causes solidifi- 
catioii by condensation. Collaiise of pulmonary 
lobules also Bolidifies by condensation. Coagula- 
tion of blood williin tbe air vesiciea (beniorrhogic 
infiircttis), and canceroua inliltration or growtb, are 
otber cauKBS of solidiiicatiou. In tbese difterent 
affections, if the solidification be complete or con- 
siderable, this sign is usually present ; it is al ways 
present if there be not suppression of respiratory 
sound. 

It is sometimes the case that either tlie inspira- 
tory or tlie expiratory sound is wanting. The 
charactere of the sign suffice for its recognition if 
either tbe iusiiii-atory or the expiratory sound be 
alone present ; tbe pitch and tbe quality are distinc- 
tive. Both sounds are often so intense that they 
are ditt'used more or leas without tlie limits of 
the solidified portion of lung. Tbe expiratory 
sound, being more intense than the inspiratory, ia 
transmitted further than the latter. This explains 
the conjunction sometimes of a vesicular inspiration 
with a tubular expiiiitiou; and a cavernous iusjiira- 
tion may be conjoined with a tubular expiration, 
showing the proximity of soiiditied lung in the 
former case to healthy lung, and, iu the latter ease, 
to a pulmonary cavity. 

The sound may seem near the ear or to come from 
a certain distance. The latter is appreciable in some 
cuaea of large pleuritic effusion; the tubular respira- 
tion ismore or less distant, and it is sometimes diffused 
over the whole of the side which is filled with liquid. 

lironcho'Veskular liespiniUon. —This name was 
introduced by me in 1856 to denote tbe combination. 
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' ill varying pmportioiH, of the ch:ir.ictei-3 of tlie 
bronchial or tuhular, and of the normal vesicular 
respiration. The name expresses aueh a combination. 
The sign repi-eaents the different degrees of solidi- 
fication of hmg, between an amount so slight as to 
occasion only the smallest appreciable modification of 
the respiratory sound, and an amount so great as to 
approximate closely to the degree giving rise to 
bronchial or tubular respiration. In other words, 
all the gradations of respiratory modifications, caused 
by incomplete or an inconsiderable solid ificatioD, 
which fall short of bronchial or tubular respiration, 
are embraced under the name broncho- vesicular. 
The gradations correspond to the amount of solidi- 
fication, that is, they show the solidification to be 
either very slight, slight, moderate, or nearly suffi- 
cient to be considered as considerable or complete. 
The sign is therefore important as evidence, first, of 
the existence of solidification, and second, of the 

' degree of solidification. 

Analyzing this sign, the most distinctive feature 
18 the combination of the vesicular and the tubular 
quality in the inspimtory sound. Tliese two quali- 
ties may be combined in variable proportions. The 
pitch of the sound is raised in proportion as the 
tubular predominates over the vesicular quality. 
The expiratory sound is more or leas prolonged, 
tubular in quality, and the pitch is raised. The 
prolongation of this sound, its tubular quality, and 
the highness of pitch, are proportionate to the pre- 
dominance of the tubular over the vesicular quality 
in the insiiiratory sound. If tlie solidification of 
hing he slight, the characters of the normal vesicular 
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reepinitiiin predomiuate ; 
sound baa but a aruull pmiiortion of the tubular 
quality, and is but little vaisL'd in pitcb, tlie expirii- 
tory sound being not niucli prolonged, its tubularity 
not marked, the pitch not high. If, on the other 
jnnnd, the solidifieation of lung be almost enough to 
give a brondiial respiration, the inspiratory sound 
Jjasonly a little veaicular quality, the tubular quality 
predominating, the piteh proportionately raised; 
and the expiratory aound is prolonged, tubular, and 
high, nearly to tlie same extent as in the broiichial 
respiration. The less the solidification the more the 
characlcra of the normal vesicular predominate over 
those of the bronchial respiration, and, per contra, 
[the greater the solidification the more the t;iiaracters 
the bronchial predominate over those of the nor- 
hial veaicular respiration. Daily auscultation in a 
GRsc of loiiar pneumonia during the stage of resolu- 
tion affords an opportunity to study all the gradii- 
Jions of this sign. After resolution has made some 
|irogress, the inspiratory sound is no longer purely 
;iibn1ar, hut the ear appreciates a little admixture 
the'vesicularquality and the pitch is slightly low- 
id. As the resolutmn goes oi), the vesicular quality 
Increases, the pitcli ia correspondingly lowered, until, 
ftt length, no tubularity remaius, and the pitch be- 
comes normal. Meanwhile, as the vesicular quality 
increases in the inspiratory sound, the expiratory 
sound is less and loss prolonged, high and tubular, 
until it becomes, as in health, sliort, low, and blowing. 
The broncho-vesicuiar respiration ia an important 
iugnostic sign in all the ati'ections which involve 
irtiul solidification of lung. In lobar pneumonia, 
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aa jiiat atati.'(i, it denotes the progrePH iiiiule from 
day to (lay in resolution. It is fountl nlao in an 
earlier stage, before the eolidification is sufficient 
to give rise to a purely brooeliial respiration. It is 
a valuable sign in phthisia, affording evidence, not 
only of tJie fact of solidification, but of its degree 
and extent. The sign enters into the diitgnoeis of 
interstitial pneumonia, hemorrhagic infarctus, con- 
densation of lung from the pressure of either liquid, 
air, or a tumor, and from collapse of pulmonary 
lobules. It may be stated, witb respect to this sign, 
that it is always present, if the lung be partially 
solidified, provided there be not eitbor suppression 
of respiratory sound, or sucb a degree of feebleness 
that tbe distinctive characters are undeterminable. 
As with the bronchial respiration, so with the 
broncho-veaicular, either tlie inspiratory or the ex- 
piratory sound may be wanting. The characters 
of the sign are then to be determined as tliey are 
manifested in the sound which is present, namely, 
the combination of the vesicular and tlio tubular 
quality, with more or leas elevation of pitch, if only 
an inspiratory sound he heard, and the amtTunt of 
prolongation, tubularity, and elevation of pitch, if 
there be only an expiratory sound. 

In determining tbe presence of this morbid sign, 
at the summit of the clioat on the right side, it is 
to be borne in mind that the respiratory murmnr 
on this side has, in health, as compared with the 
respiratory murmur at tlie summit on the left side, 
more or less of the characters of the broncho-veaicu- 
lar respiration {vide Normal Bronclio-vesicuiar Respi- 
fc ration, [lage 79). 
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Cavernous Respiralion. — ^The modifications wbicb 
coaatitute the dietiiictive charactera of this sign, 
are produced bj the entrance of air into a cavity 
witb the act of inspiration, and its exit from tbe 
cavity with the act of cxiiiration. This passage of 
air into and from a cavity can only take place 
where the walk of the cavity collapse more or less 
in expiration and expand in inspiration. Pulmo- 
nary cavities occur chiefly in cases of phthisis. 
They occur, hnt with comparative infrequency, as 
a result of circumscribed abscess and gangrene of 
lung. 

A well-marked cavernous respiration has charac- 
ters which are highly distinctive when this sign is 
contrasted, on the one hand, witli either the bronchial 
or hnmcho- vesicular respiration, and, on tlie other 
hand, with the normal vesicular murmur. Tliese 
distinctive characters relate both to the inspiratory 
and the expiratory sound. The inspiratory sound 
is neither vesicular nor tubular in quality, and the 
pitch is low as compared with the bronchial respi- 
ration. As regards quality, we may say of it, as of 
the expiratory sound in the normal vesicular respi- 
ration, it is simply a blowing sound. The exjiii-a- 
tory sound has the same quality as the inspiratory, 
and it is lower in pitch. Its duration is variable. 
The intensity of both the inspiratory and the expi- 
ratory sound varies ; intensity does not enter into 
tbe distinctive characters of this sign more than 
into those of the bronchial and tbe broucbo-vosi- 
cular respii-ation. These distinctive characters of 
the cavernous respu'ation, as regards pitch and 
quality, esjicoially of the expiratory sound, were 
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first pointed oiit Ijy rae in 1852,' Pi'ior to tins duto 
the bronchial and the cavernous respimtion wtjre 
considered as haviug identical characters, or, at all 
events, as not distinguishable from each other. 
With a practical knowledge of the foregoing char- 
acters distinctive of the cavernous respirsition, 
there is no difficulty in diaeriminating this sign 
from the hroncliial rospiratiou. The sign is more 
likely to he confounded with the normal vesicular 
murmur, inasmuch as it ditlera from the latter only 
in the absence, in the inepii'atory sound, of the vesi- 
cular quality. Against this error the student is to 
be cautioned. It is most likely to be made when 
the inspiratory sound is much weakened, and, con- 
eequcutly, the vesicular quality is less distinctly 
appreciable than when tlie soutul is more or less 
intense. 

A cavernous respiration is limited to a space 
more or less cireumscribcd, the area corresponding 
to the site and the size of the cavity. Occurring, 
for the most jiart, in cases of phthisis, it is much 
oftener found at the summit than elsewhere over 
the chest. It is not constantly found where there 
is a cavity with flaccid walls. It may be tempo- 
rarily suppressed by the presence of liquid within 
the cavity, and by obstruction of the orifices com- 
municJiting with bronchial tubes, or of the latter. 
It may be wanting at one moment, and an act of 
esiwctoration may cause it to reap^war. Hence, 
absence of cavity cannot be predicated on the 

' Prize EsBuy on Variiilions ol' Pilch in the Sininda olilained by 
Percnsslon and Auscullalion. TraiiBaclions of tho American 
bSIcdicol Association, 1853. 
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3ence of the sifjn at a single examinatioii. More- 
over, if a cavity be not eituated near tbe pulmonary 
eiipei'fiees, and solidified lung intervene between it 
and tbe walls of tbe cliest, tbe cavernous sign may 
drowned in a lond broncbial respiration. For 
this reason, while tbe cavernous sign is positive 
■jfvidenee of a cavity, the absence of tbe sign is not 
that a cavity does not exist. 
In some eases of perforation of lung with pueumo- 
lorax, the passage of air to and fro through the 
irforation may give rise to the cavernous reapi- 
ition. As a rule, however, under these circum- 
,nee8, another eigu is produced, namely, tbe am- 
ihoric respiration. 
Broncho-cavernous Mespiration. — In this sign, as 
ne denotes, the chura{;ters of the broncbial 
id tbe cavernous respimtion are combined. These 
laracters may be combined in different ways, aa 
well as in variable proportions. If a cavity be situ- 
ated in proximity to solidified lung, the quality aud 
pitch of the inspiratory and the expiratory sound 
:inay show an admixture of tbe charactei-s of the two 
ignfl, and to a practised ear, the combination is dis- 
'iinctly recognizable. This is one of tbe forms of 
"broncho-eavemous respiration; the sounds are not 
sufficiently high and tubular for bronchial, nor suffi- 
ciently low and blowing for cavernous respiration. 
' notber form consists of an inspiratory sound, the 
it part of which is tubular, and the latter part 
tvernous. Examples of this form are not extremely 
Imfroquent. Still another form is a cavernous inspi- 
'jatory, with a broneliial or tubular expiratory sound. 
■In the latter form, tbe bronebial expiration proceedfi 
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from solidified lung situated near the ciivity, the in- 
teaaity of the sound heing eufficieut to drown the 
caveruouB expiration. 

When, as often haii]X!ns, a cavity ia situated in 
eloBc proximity to, or, it may be, surrounded by 
solidified lung, the cavernous and the bronchial res- 
piration are, as it were, in juxtaposition, and encb 
instances offer an excellent opix)rtunity to study the 
points distinguishing these signs from each other; 
and, genei-ally, at a short distance the normal vesi- 
cular murmur may be found, so that both morbid 
sigus may be compared with the latter. Within a 
circumscribed area, sometimes, ai-c exemplifiod the 
cbaractera of the normal murmur, and of the two 
morbid signs just mentioned, together with those of 
the broncho-vesicular respiration. 

Ainphoric Bespiration.—The terra amphoric has a, 
eignifieauee when applied to auacultatory sounds, 
analogous to that winch it has in i^ercussioii ; it de- 
notes a musical intonation which may be compared 
to the sound produced by blowing upon the open 
mouth of a decanter or phial. Whenever tlio respi- 
ratory Bouud has this intonation, it denotes a apace 
containing air which is not expelled with the act of 
expiration. Air in the pleural cavity, with perfora- 
tion of lung, 18 the physical condition most fre- 
quently represented by this sign. It is a valuable 
diagnostic sign in cases of pneumothorax; but it is 
not always present in that aft'ection, certain accessory 
conditions being requisite, namely, perforation above 
the level of liquid, and an unobstructed communica- 
tion of the bronchial tubes, through the opening, 
"with the pleural space containing air. While, there- 
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fore, its presence is significant of pneumothorax, its 
alisence is by no means snificieut to exchule this af- 
fection. Not infrequently, it is a sign of a phthisical 
cavity with rigid walls wliich do not collapse with 
the act of expiration. The same contingencies affect 
its production liere as in cases of pneumothorax. 
Whenever amphoric respiration is present, if pneumo- 
thorax be excluded by the absence of the other signs 
wliicb are diagnostic of this aifcction, tbe sign is 
proof of tbe existence of a pulmonary cavity, the 
walls of which are not flaccid. The sign then takes 
the place of the ordinary cavernous respiration which 
,as been described. 

The amphoric sound may accompany either respi- 

don or expiration, or both. 

Shoriened Inspirali'on. — The inspiratory Bound ia 
somewhat shortened in bronchial or tubular respira- 
tion. This modification enters into the characters 
of that sign, the quality of the sound being tubular, 
and the pitch high. The shortening is due to tbe 
sound ending before the inspiratory act ends; the 
sound ia said to be unfinished. Shortening of the 
sound occurs, however, when it is not an element in 
the bronchial respiration. The shortening is then 
due to the sound not beginning with the inspiratory 
act; this is distinguished as deferred inspiratory 
sound. A deferred inspiratory sound not tubular in 
quality, but moi-e or less vesicular, and not notably 
raised in pitch, is a sign of pulmonary or vesicular 
emphysema. It is a sign of diagnostic value in that 
connection. 

The student should note the distinctions just 

,ted which relate to pitch and quality. Sujipose 
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an inspiratory sound to he present without an ex- 
piratory sound: — if the sound be shortened at the 
end of the inspiration, the pitch high and the quality 
tubular, it is bronchial respiration, denoting com- 
plete or considerable eolidifieation of lung, but if 
the shortening be at the beginning of inspiration, 
the pitch comparatively low, and vesicular quality 
be appreciable, the sign denotes emphysema. The 
difl'erential points thus are, the inspiratory sound 
unfinished or det'erreiJ, the pitch high or low, and 
the quality tubular or vesicular. Attention to these 
points is esseiitial in orrler to avoid error in the 
interpretation of the sign. 

Frdovged Hxpimtioit.— The length of the expira- 
tory sound in health varies in difl'erent jKirsous. Tbe 
sound is soinetimeB considerably prolonged ; it may 
1)6 nearly as long as the sound of inspiration. There 
is no difficulty in recognizing this as a normal pecu- 
liarity, from the fact that the murmur has the pitch 
and quality of liealtli. An unusual length of the 
expiratory sound, within the range of health, is 
usually observed at the sunmiit of the chest, and 
especially on the right side. It is important to bear 
in mind that at tlie summit of the chest on the right 
side, and sometimes also on the left side, a prolonged 
expiratory sound, more or less raised in pitch, and 
tubular in quality, may be a norma! peculiarity. It 
follows that a prolonged, and even a high and tubu- 
lar expiration at the summit of tbe chest, must not 
be reckoned as a morbid sign unless it be associated 
with other signs denoting disease. The laws of the 
disjiarity between the two sides of the cliest at the 
summit are to be taken into account (vide p. 79). 
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Tf the expiration be longer on the left thau on the 
right aide, it is abnormal ; bo, also, is a high-pitched 
tubular exjiiration heard on the left and uot on the 
right side. 

The Biguificanee of a.n abnormally prolonged ex- 
piration depends on its pitcli and quality. If it be 
high and tubular, it denotes solidification of lung. 
It is, in fact, bronchial respiration. As already 
stated, in bronchial or tubular respiration, the inspi- 
ratory sound is sometimes wanting, and the presence 
of the sign is then to be determined by the char- 
acters, relating to pitch and quality, of the expiratory 
sound. The same statement holds true with respect 
to broiicho-vesieular respiration, when this apjiroxi- 
mates to the bronchial. At thesnmmit of the cheat, 
the eharoeters of the inspiratory sound, and asso- 
ciated morbid signs, always enable the auscultator 
to determine whether a prolonged high and tubular 
expiration he, or bo not, abnoi-mal. A prolonged 
expiration, which is low in pitch and blowing in 
quality, that is, with the characters of health, aside 
from length, may belong to a cavernous expiration. 
This is to be determined by the characters of the 
inspiration, and by other associated signs. Exclusive 
of cavernous respiration, an abnormally prolonged 
expiratory sound of low pitch and non-tuhnkr, 
denotes vesicular emphysema. It is associated then 
with a weakened and deferred inspiratory sound. 
A pi-oloiiged expiratory Bound, in cases of emjihy- 
sema, is invariably low and non-tuhular. If it have 
not these characters, it is not a sign of emphysema, 
but belongs to brouchial or broneho-veHicular rewpi- 
10 
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ration. Attention to those differential points is to 
be enjoined upon the student. 

A prolonged exjiiration at the summit of the cbeet 
on the right side is sometimes incorrectly considered 
to be evidence of phthisis. It is to be recollected, 
in the first place, that prolongation of this sound 
with a normal pitch and quality, is never evidence 
of solidification of lung either from phthisis or any 
other disease ; and in the second place, even if the 
pitch be high, and the quality tubular, that it ia not 
to be regarded as abnormal, provided the inspiratory 
sound ia unchanged, and other signs of disease are 
not present. 

InUrnipted Meapiration. — To this sign have been 
applied other names, such as jerking, wavy, cogged 
wheel, and by French writers the names entreeoup^e 
and saccadSe. The modification is either of the inspi- 
ration or of the expinitiou, or of both. The inspira- 
tory, however, much more frequently than the expi- 
ratory, sound is interrupted. The sound, instead of 
being continuous, is broken into one, two, or more 
parts. This is the characteristic of the sign. If, 
at the same time, there he alterations in pitch and 
quality, the interruption is merely incidental to other 
signs; namely, the bronchial, broncho-vesicular, or 
cavernous respiration. To constitute it a distinct 
sign, the interruption must be the only appreciable 
change. Thus limited, the sign has but little diag- 
nostic value. 

Interrupted respiration is sometimes found in 
healthy persons. It is confined to the summit of 
the chest, and oftener on the left than the riglit side. 
Existing without any other signs, therefore, it is not 
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iTidenee of diecaao. It is of value only in the diag- 
Tiosia of plitliiHis, Associatud with otlicr sigiifi, wlmn 
the latter are not marked, it is eiititted to a certain 
amount of weight in the diagnosis. 

Interrupted respiratory souiuiB, of course, occur 
when there is interrujition in the ruapiratory iiiove- 
incnts. This hap[jo»H in cases of pleurisy, pleuro- 
dynia, or intercostal neuralgia. Owing to tlm fMiin 
caused by the movcmentH in respiration, the patient 
may breathe, not continuously, hut with a soriOB of 
jerking movements. Sometimes interrujited breath- 
ing is observed in pei-sona who are excited or agitated 
when auscultation is practised. In all these in- 
Btancea, interruption in the respiratory sounds is 
found over the whole chest, whereas, when it is an 
abnormal sign in caacs of phthihiis, it is limited to 
the summit on one side of the chest, and there is no 
interruption manifested in the mode of breathing. 



I.Beviewing the foregoing signs, they way ho din- 
j^buted into three classoa, us follows: Ist, Signs, 
"ihe diatinctive characters of which relate to cither 
the absence or the intensity of sound. This cIuhh em- 
braces (a) increased intensity of tlio vesicular mur- 
mur ; (b) diminished intensity of the vesicular mur- 
mur; and (c) suppression of respiratory sound. 2d. 
Signs, the distinctive characters of wliieh relate es- 
pccially to pitch and quality. In this ctoMH bclonf;, 
(a) bronchial or tubular respiration; (li) broncho- 
vcHicular respiration ; (c) cavernous respiration ; (d) 
broncbo-<-avornous respiration, and (c) amphoric 
respiration. Sil, Signs, the distinctive charact^nt of 
;ticb relate cii]>eciatly to rliythiu, iuiiDel» (a) 
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sliortenwl insiii ration ; (b) proloiij^ed expiration ; 
mid ((■) intcrruiitcd respiration. 

Adventitioiis Respiratory GoaudE, or Rales. 

Ailvciititious respiratory bohikIs, or, adopting the 
French tenn, rales, are distingiiishe*! from the mor- 
bid signs already considered, by the fact that they 
have no analogues in liealth ; in other words, they 
aro not normal sounds ahnormally modified, but 
wholly new sounds. A convenient elasaifieation of 
these signs is based on the diftereut anatomical situa^ 
tions in which they are produced. This classification 
is as follows: Ist. Laryngeal and tracheal rales; 2d. 
Bronehinl rales; 3d. Vesicular rale ; 4th. Uavernoua 
rales; 3th. Pleural rales ; and 6th. Indeterminate 
ralefi. Compared with each other, as regards their 
characters, they admit of being divided into dry and 
moist rales, the latter being evidently due to the 
presence of liquid. 

Lm-yngeal and Trucheal Rales. — The rales produced 
within the larynx and tnichea may be either moist 
or dry. The moist or bubbling soimds are produced 
wlien mucus or other liquid accumulates in these 
sections of the air tubes. This occurs frequently in 
the moribund state, and the sounds are then known 
as the "death rattles." When not incident to this 
state, they denote either insensibility to the presence 
of liquid, as in coma, or inability to efl'ect the re- 
moval of the liquid by acts of expectoration. The 
sounds are heard at a diataneo. They exemplify, on 
a large scale, moist or bubbling auscultatory sounds 
which are produced within the bronchial tubes. 
The dry rales produced within the larynx or trachea 
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i caused by Biwiam of the glottis, and by diiniuu- 
tion of the calibre, either at or below the glottis, 
I from cedema, exudation, the presence of a foreign 
i Iwdy, or the pressure of a tumor. The dry sounds 
I lire distinguiHlied as whistling, wheezing, crowing, 
J>whooping, etc. They are heard at a dietance, and 
I they alec exemplify auscultatory sounds repreaeuting 
l:WiaIogous conditions in the bronchial tubes. Char- 
■i^teristic sounds produced at the glottis by spasm 

■ eater into the diagnosis of certain afi'eetions, namely, 
laryngismus stridulus, pertussis, croup, and aneurism 
involving excitation of the recurrent laryngeal nerve. 
Other sounds are due to paralysis of the laryngeal 
muscles. Again, dry sounds, called stridor, pro- 
duced by stenosis of the trachea from the pressure 

I aneurismat or other tumor, cicatrization of 

■ Mlcers, and morbid growths, are of diagnostic im- 
(ortance. Although audible without auscultation, 

e different sounds, with reterence to the precise 
Eeituation at which, they are produced, may some- 
I'^mes be studied with advantage by means of the 
1 itethoBcope. 

Hoist Bronchial Bales. 

TJie moist bronchial rales are bubbling sounds 

Introduced in different branches of the bronchial tree. 

r9Tiey are sounds of wliich the "tracheal rattles" 

e an exaggerated type. Tbey may be imitated by 

lowing into liquids through tubes differing iu size. 

tThe bubbles seem to be large or small, according 

to the size of the bronchial tubes iu which they are 

produced. Apparent differences in the size of the 

.bubbles are distinguished hy the names coarse 

10» 
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and fine. In the primary and secondary bronohial 
branches the moist sounds arc relatively qnite coarse ; 
tliey are less so in tubes of the third or fourth dimen- 
sions; in smaller tubes they become fine, and in those 
of minute size tbey become quite fine. Extremely 
fine bubbling sounds constitute what is known as 
the suhcrepitaut rale, so called because it approaches 
in character to the crepitant rale jiroduced within 
tho air vesicles and bronchioles. M'e may thus 
judge of the size of the bronchial tubes in which 
tho ralea are produced by their comparative coarse- 
ness or fineness. Frequently, however, coarse and 
fine rales are intermingled, and generally those which 
arc either coarse or fine are not uniform, but appear 
to be of unequal size. In all the varieties of the 
moist bronchial rales, the bubbling character of the 
Bounds is sufficiently distinctive for their recognition. 
The differentiation of the subcrepitant fn>m the 
crepitant rale alone involves some nice points of dis- 
tinction. 

Coarse bubbling rales sometimes occur in acute 
bronchitis aftecting the larger bronchial tubes. Their 
occurrence is exceptional, because, in general, the 
mucus within the tubes does not accumulate suffi- 
ciently and is too cousisteut for the production of 
bubbling sounds. These rales occur in cases in 
which the mucus ia unusually thin and either more 
abundant than usual or an accumulation takes place 
in consequence of inability to expectorate freely. 
These conditions are wanting in the majority of the 
cases of ordinary acute bronchitis. A muco-purulent 
liquid in eases of chronic bronchitis is better suited 
for the production of bubbling sounds than simple 
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[Ducus. Moreover, coarse rales are heani ol'tonor in 

r^^ildren than in adults, because the former do not 

tToluntarily cxiiectoratc as freely as the latter. 

lerou3 transudation (bronchorrhcea) into tubes of 

large size may give riae to coarse bubbling rales, and 

also the presence of blood in some cases of profuse 

hemorrhage. In bronchitis and brnuclioiThtca the 

rales are heard on both sides of the cheat. The 

bubbling rales, whether coarae or fine, are heard 

either with the act of iuapiration or of expiration, 

msff with both acts, 

m Fine bubbling soimda and the aubcrepitant rale 
I^Occur in various pathological eonneotions. The 
characters of the subcrepitant rale are to be borne 
in mind with reference to the discrimination from 
. the crepitant. The most distinctive character ia the 
BIDoiBt sound or bubbling ; this is sufficiently appre- 
hiable. Other chitraetcra are the occurrence fre- 
Fquently, but not conatantly, in expiration aa well aa 
Cin inspiration, and the inequality of tlie tine bub- 
Lltling sounds. 

I The aubcrepitant rale, existing over the chest on 

I both eidea, is diagnostic of bronchitis affecting the 

■ Bmallcr bi-onchial tubes (cajiillary bronchitis), when 

P taken in connection with other signs and the symji- 

I toms. The rale exists on both aides, because this, 

L Bfi well as bronchitia affecting the larger tubes, is a 

I tilateral att'ection. The sign is of great practical 

I value in that pathological connection. The rale also 

occurs ou botli aides, and is more or less diffused in 

pulmonary rcdcnia. Tliis jiathological connection is 

i^own by the aasociuted physical signs, together 

with the symptoms. In so-called capillary broil- 
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cliitis, tlie Imbbling ie due to the presence of tliin 
mucus, and in pulmonary osdoma to serous transuda- 
tion within tlie small bronchial rauiitications. 

Fine bubbling or a subcrepitant rale baa other 
pathological connections, as follows: — 

1. It occurs in lobar pneumonia during the stage 
of resolution. Here it is due to the presence of 
mucus from a bronchitis limited to the affected 
lobe or lobes, and, in a measure, to liquefied pneu- 
monic exudation. It is considered as denoting 
commencing and progressing resolution in pneu- 
monia. Sometimes it is intermingled with rales 
which are more or less coarse, 

2. In circumscribed pneumonia, liemorrliagic 
int'arctus, and pulmonary apoplexy, the fine or sub- 
crepitant rale, often associated with those which are 
more or less coarse, denotes the jiresence of mucus or 
blood within the bronchial tubes. The rales are 
localized in a space, or in spaces, corresponding to 
the situation and extent of the affection. 

3. During and sliortly after a hemoptysis, fine 
rales limited to a jiartieular situation are sometimes 
beard, proceeding from blood in the small bronchial 
tubes, and indicating the place of the hemorrhage. 

4. A purulent liquid admits of bubbling much 
more readily than mucus ; hence, in cases of chronic 
bronchitis with an exjiectoration of pus, fine and 
coarse bronchial rales are more I'requent than in acute 
bronchitis. Pus, also, may be present witbin bron- 
chial tubes of smalt size, not as a product of bron- 
chitis, but from the evacuation of an abscess of either 
the pulmonary parenchyma, of the liver, or some 
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lier adjacent liart, and from perforation of lung m 
fckome eases of empyema. 

5. In the difl'i?rent stages of phthisis, moist bron- 
^cihial rales are usually present. The liqaid in the 
M, if the disease he advanced, is derived, in part, 
1 associated hronchitis, and, in part, from lique- 
tnberculous exudation. The buhhling sounds 
lay be more op less coarse or fine, and both are often 
intermingled. Early in the disease, before softening 
F the exudation has taken place, fine bubbling or 
B subcrcpitant rale, limited to the summit of the 
36t, is an important diagnostic sign. It belongs 
J the accessory physical signs on which the 
^osis may depend. Here the liquid is derived 
1 a coexisting circnmscrihed bronchitis. 
a cases of fibroid jibthisia, or cirrhosis of lung, 
i rules, coarse and fine, are generally more or 
i abundant, and difi'uacd over the whole, or the 
»ter part, of the chest on the aft'ected side. 



In tlie foregoing account of the moist bronchial 
rales, the subcrepitant rale Is not reckoned as a sign 
distinct from fine bubbling sounds. Inasmuch as 
the mechanism and the significance arc the same, and 
( IB not easy to draw a lino of demarcation between 
e two, the distinction is unimfiortant. It is »a&- 
mt to bear in mind that very fine bubbling somids 
e called subcrepitant, because tbey are somcwbat 
uilogons to the crepitant rale. The points which 
diBtinguitih the latter are, however, well marked, aa 
will appCHr when the cbaraeten* of that sign are 
GOiisidensl. The moist mica are often called nmcons 
This name U obviously inappropriate, since. 
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not only ari3 tlie sounds produced by other HquidK 
than mucus, but other liquids are best suited for 
their production, especially in the largo and medium- 
sized tubes. 



The moist bronchial ralea, whetlier coarse or fine, 
vary in pitch accordingly as the lung surrounding 
the tubes in which they are produced is, or is not, 
solidified. If the lung be solidified, the pitch is 
high; if there be no solidification, the pitch is eom- 
pai'atively low. Thus, the pitch of the rales is high 
in the second staj^e of pneumonia and in phthisis 
with considerable solidification, whereas the pitch is 
low in bronchitis and pulmonary cedcma. If, there- 
fore, the respiratory sound be suppressed, it is easy 
to determine by the pitch of these rales wliether the 
lung be solidified or not, and to judge measureablj 
of the degree of solidification. Attention to the 
pitch in this connection is sometimes of value in 
diaguo^iH, 

Dry Bronchial Rales. 
All adventitious sounds, which are not moist, 
produced within the air tubes below the trachea, 
are embraced under tlie name di-y bronchial rales, 
, The sounds are numerous and varied in character. 
They are often musical notes. Frequently tliey are 
suggestive of certain familiar sounds, such as the 
chirping of birds, the cry of a young animal, snoring 
in sleep, cooing of pigeons, humming of the mos- 
quito, the note of the violoncello, etc. etc. They 
are often heard at a distance, and characterized 
as wheezing sounds. An interrupted, or clicking 
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j'touiid is not. uncommon. All tliese viirietics are 

Ipraotieally tin important, and it wonid be a needless 

IjefiDement to coiiaider particular varieties as distinct 

I ngns. Tiie only distinction which it is desirable to 

Emake ia into the sibilant and sonorous ralee. This 

Idietiuction is based on difference in pitch ; sibilant 

,re high, and sonorous rales are low in pitch. 

WjiB a rule, the sibilant rales are produced in the smaH 

l^inid the sonorous rales in the larger sized bronehial 

nbes. Tlie sounds may accompany either inspiration 

p expiratiou, or both. The sibilant and sonorous 

»leB are often intermingled. There may be sibilant 

a with inspiration, and sonorous rales with expi- 

■3stion, within the same situation. Moreover, these 

■Mdes are found often to vary from minute to minute, 

■ being at one instant sibilant and at another sonorous. 

Their recognition involves no difficulty. There are 

no other adventitious sounds with which they are 

liable to be confounded. 

The physical condition represented by the dry rales 
is generally a narrowing of the air tubes at certain 
points, and especially in consequence of spasm of the 
bronchial muscular fibres. The latter constitutes 
the essential pathological condition in a paroxysm 
of asthma; and in this alFection the dry rales ai-e 
always marked. Their diagnostic importance re- 
lates chiefly to asthma. Both sibilant and sonorous 
rales are present and diffused over the entire cliest. 
Wheezing sounds with expiration are heard by the 
patient, and by others at a distance. A single 
paroxysm of asthma affords an opportunity for the 
student to observe all the varieties and fluctuations 
^f tliese rales. Taken in eoimection with other 
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signs iinil tlie symptoms, the mlea are pathognomonic 
of asthma. 

More or less spasm of the bronchial muscular 
fibi-es oecui-B in certain cases of broiieliitis, without 
being eufficiently great and extensive to give rise to 
a puroxyem of asthma, or even any embarrassment 
of respiration. Uiider these circumstaiicea, the rales 
are less marked and diflused. An asthmatic element 
may be said to enter, more or less, into those cases. 
Narrowing of bronchial tubes by tenacious mucus 
which gives rise to no bubbling sounds, and, perhaps, 
unequal swelling of the mucous membrane, may also 
occasion sibilant and sonorous rales. 

Dry rales at the summit of the chest are not in- 
frequent in cases of phthisis, due to spasm, the 
presence of mucus, or to swelling of the mucous mem- 
brane. They are sometimes quite annoying to 
phthisical jmtients. 

Clicking sounds are suggestive of tlio sudden sepa- 
ration of tenacious mucus from the walls of the bron- 
chial tubes. These are sufficiently common in bron- 
chitis and in phthisis. 

Vesiculai or Crepitant Rale. 

This is the only vesicular rale. It is usually con- 
sidered to be produced within the air vesicles, but, 
probably, the terminal bronchial tubes or bronchi- 
oles participate in its production. 

It is to be distinguished from very fine bubbling 
sounds, or the subcrepitant rale. The points of 
distinction are sis follows: The sounds are not moist 
but dry; they are crackling, not bubbling in'cha^ 
racter. They may be defined to be very fine, dry, 
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fmckling Bounds. Tliis point of difference is very 
distinctive. Tliere arc, however, other differential 
points. The crackling sounds are equal, whereas, 
■Hue buhbling sounds are unequal, that is, they give 
the impression of hubbies of unequal size. The cre- 
pitating sounds arc heard at the end of the inspira- 
tory act, and especially at the end of a forced inspira- 
tion, the subcrepitant rale, on the other hand, being 
heard often with or near the beginning of inspiration, 
and, perhaps, censing before the end of the inspira- 
tory act. Another distinctive feature is the abrupt 
development of the crepitant rale; a shower of 
crackles, as it were, springs up at the end of a forced 
inspiration. Finally, the rale is never heard in ex- 
piration, 'J-'he apparent exceptions to this statement 
are instances in which the crepitant and the sub- 
crepitant rale are associated. This is not very in- 
frequent, and, with a pi'hctieal knowledge of the 
characters of each, it is by no means difficult to ap- 
preciate the combination of the two signs. In fact, 
the combination affords an excellent opportunity to 
illustrate the distinctive characters of each ; the fine 
bubbling at or near the beginning of inspiration, 
followed by the fine crackling at tbe end of this act, 
and the former reproduced in the act of expira- 
tion. 

There are various modes in which the crepitant 
rale may be imitated, for examples, rubbing together 
a lock of hair near the ear, throwing fine salt upon i 

live coals or into a heated vessel, igniting a train of i 

gunpowder, and alternately pressing and sejmrating I 

the Uiuinb and finger moistened with a solution of 'J 

^__ gani-arabic and held near the ear. A [jerfect repre- J 
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sentation is afforded by squeezing a piece of an arti- 
ficial preparation known as tlie India-rnl)ber sponge, 
and observing the HOiind produced by the separation 
of the wallB of the interatices when the piece expands 
from its elasticity. This preparation, winch lias now 
gone out of use, exemplified the true meclianism of 
, the sign as described, first, by the late Br. Carr, of 
Canandaigua, N. Y., in an article publishe^l in the 
American Journal of Medical Sciences in October, 
1842.' 

The crepitant rale ia the diagnostic sign of pneu- 
monia. It very rarely occurs in any other patho- 
logical connection. Of all respiratory signs, this is 
most entitled to be called pathognomonic. It be- 
longs especially to the first stage of acute pneumonia. 
It is not invariably present, but it occurs in the 
majority of cases of acute pneumonia. In the 
second stage, or the stage- of solidification, the rale 
generally disappears. It not infrequently is repro- 
duced in the stage of resolution, and it is then called 
the returning crepitant rale. In tlie latter stage it 
ia often found in combination with the subcrepitant 
rale. The practical value of this sign relates chiefly 
to the diagnosis of pneumonia. 

It ia stated that the crepitant rale is sometimes 
found in cases of pulmonary cedema, and during or 
directly after an attack of heraoptysia. If it ever 
occur in theac cases, the Instances must be extremely 
rare. The statement is perhaps based on the occur- 
rence of the subcrepitant, this being confounded with 
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tie crepitant rale. It oceura tranBieiitly utider tlin 
following; circumstances: a patient who has been 
coiifinctl for Borae time in bed, lying on the back, 
and much enfeebled with any disease, if suddenly 
raised to a sitting posture and auscultated, a crepi- 
tant rale is often found on the posterior aspect of 
the chest at the end of a forced inspiration. The 
rale disappears after a few forced inspirations. It is 
heard, not on one side only, but on both sides. The 
explanation is, that during the recumbent posture 
continued for some time, and the patient breathing 
feebly, enough of the air vesicles and bronchioles 
become agglutinated by means of a little sticky 
transudation to give rise to crackling sounds in a 
few forced inspirations. It may bo of use to men- 
tion that if the stethoscope be applied to the anterior 
surface of a cliest much covered with hair, the move- 
ments of the pectoral extremity of the instrument 
in the act of inspiration may produce a sound iden- 
tical with the crepitant rale. 

A crepitant rale at the summit of the chest, with- 
in a circumscribed apace, is one of tlie accessory 
signs of phthisis. It denotes a circumBcribed pneu- 
monia which clinical experience shows to be gene- 
rally secondary to phthisis; hence the diagnostic 
significance of the sign. 

Cavernona or Oorgling Sale. 
A pulmonary cavity of considerable size, contaiti- 
Ing a certain quantity of liquid, and conminnicating 
freely with bronchial tubes, furnishes a rale which 
is characteristic. Tlie ciiaracter of the sound is ox- 
^^»8Sod as fully as possible by ttie tcmi gurgling. 
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The Bound is produeod by large Ijubljling ami tlii? 
agitation of the liquid within the cavity. It may 
he compared to the Bound produced by tlie boiling of 
a liquid in a flask or large test-tube. The sound 
is sometimes high pitched aud amphoric, but gene- 
rally it is low in pitch. It is heard with more or 
less intensity within a eircumHcribed space almost 
invariably at or near the summit of the chest ; but, 
if intense, the sound is diffused, and it may he some- 
times heard at a distance. Its diagnostic import- 
ance relates to the advanced stage of phthisis. The 
rale is heard chiefly or exclusively in the act of 
inspiration. It may be produceil hy tlie aet of 
coughing sometimes witli greater intensity than hy 
respiration. 

Pleural Rales. Friction SonndB, Metallic Tinkling. 
SplaBhiog. 

The signs embraced under the name pieurat ralcB 
are, 1st. Sounds produced by the rubbing together 
of the pleural surfaces, aud hence called friction 
sounds; 2d. Metallic tinkling; and 3d. Splaahiug 
or Buecussiou sounds. 

Friction Sounds. — Movements of the pleural sur- 
faces upon each other take jilace in inspiration and 
expiration ; but in health these movements occasion 
no sound. Sounds are produced when the surfaces 
are covered with a glutinous matter preventing the 
normal continuous, unobstructed movements, and 
when the surfaces are roughened with dense lymph 
or other morbid products. The sounds ai-o generally 
interrupted, that is, two, three, or more sounds occur 
during the act of inspiration or expiration, or during 
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both actrt. TliP intensity of the sounds varios itiueh 
in iliflereut cases, A slight grazing sound only may 
be heard, or, on the other hand, the sounds may he 
so loud as to be hoard by the patient, and by others 
at a distance. The character of the souuds is vari- 
able. The sligiit ruhbing or grazing character may 
be imitated by placing over the ear the palmar sur- 
face of one baud, and moving over its dorsal sur- 
face slowly the pulpy portion of a finger of the other 
hand. In some instances, however, the rough char- 
acter of the sounds is expressed by such temis as 
rasping, grating, and creaking. In these instances 
the souuds denote density of the morbitl product 
wliich roughens the pleural surfaces. In connection 
with very rough friction sounds, vibration of the 
walls of the chest or fremitus is sometimes jverceived 
by jialiHition. 

Aside from the character of the sounds as just 
stated, they are distinguised by their apparent near- 
ness to the ear ; they aeem sometimes to be produced 
upon the surface of the chest. They are sometimes 
intensified by firm pressure of the stethoscope upon 
the chest. After a little practical knowledge of 
these sounds, they can hardly be confounded with 
any other rales. 

Pleuritic friction sounds generally denote pleurisy. 
In cases of pleurisy with eft'usion, slight rubbing or 
grazing is sometimes heard before much liquid accu- 
mulates within the pleuritic cavity. The physical 
conditions, however, after the ett'usiou has been 
removed, are much more favorable for the pixiduc- 
tion of friction sounds, and they are often now 
in eharaetor. They may be transient, or 
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tliey Jiiay foiit.iiiiie for a eoiiBiiluniblu iwrioil, tljeir 
durfttioii dejiendiug on the arrest of the movements 
of the pleural surfaces by means of either agglutina- 
tion with lymph, or adhesion from the growth of 
areolar tissue. 

Pleuritic friction sounde occur not infrequGntly 
in cases of pneumonia, denoting, in this comiection, 
coexisting pleurisy. 

Slight rubhing or grazing at the summit of the 
chest 18 one of the accessory signs of phthisis. It 
denotes a circumscribed, dry pleurisy which, as 
clinical experience shows, is generally secondary to 
phthisis, and, hence, the diagnostic significance of 
tho sign. 

In the foregoing instances in which friction sounds 
are stated to occur, their significance relates to jjleu- 
risy. In some rare instances the sounds are pro- 
duced hy miliary tubercles or carcinomatous tumors 
projecting beyond the plane of the visceral pleural 
surface, without pleuritic inflammation. 

Metallic Tinkiing. — This is a vocal' as wel! as a 
respiratory sign. It is also produced by acta of 
coughing, and sometimes Ity the act of deglutition. 
Tho name exprcBses the distinctive character of the 
aign. It consists in a series of tinkling sounds of a 
high pitched, silvery or metallic tone. The number 
of sounds varies from a single sound, to two, three, 
or more sounds, during an act of either inspiration 
or expiration. It occurs irregularly, that is, it is 
not present in every act of breatliing, hut is lieard 
at variable intervals. It may sometimes be produced 
by forced, when it is riot heai-d in tranquil, breathing, 
^_The sounds can only be confounded with tinkling 
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isily discriminated by tlivir 
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B of the chest in which the sign 
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occurs. 

Metallic tinkling is the sign of pneiiniothoras 

witli perforation of lung. In the great majority of 

Lthe eaeea in which it in found, it is diagnostic of 

l^is rtft'ection. It is, however, always associated 

rith other physical signs corroborative of the diag- 



Tt U a rare sign, in eases of phthisis, of a large 
BiTtty, the conditions for its production being analo- 
[Ous to those in pneumo-liydrothorax, namely, a 
wee of considerable size containing air and liquid, 
lihe Bimce communicating with bronchial tubes. 
Splashing; or, Succession Sounds. — This sign is 
l^roduced by succussion, which is rockouod as one 
'' tiie different methods of physical exploration. 
I Sounds tluis produced are not infrequently heai"d at 
La6me distance; generally, however, succussion is 
■ Iffiictlsed while the car is applied to the chest, so 
[that, properly onougli, the sign may be embraced 
iUnong the auscultatory signs, although not pro- 
duced by i-espiratiou. 

Splashing is pathognomonic of one affection, 
namely, pneutno-hydrothorax. It is csjK-cially 
valuable as a sign of that affection because it is 
almost invariably avaihibh'. The instances are 
extremely few in which the sign is wanting when 
.Air and liquid are contained in the pleural cavity, 
f Jtt is obtained by jerking the body of the jiatlent 
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riiined. Theses characterH are in contnist with tlio 
diffusion, distiince, and lowness of pitcli of tlic nor- 
mal vocal resonance. The intensity of the sound is 
variable ; it may be greater or lesa than the intensity 
of the normal resonance. A concentrated, high- 
pitclied Bound, however feeble, is not less a sign of 
comiilete or eonaiderable solidification of liing, that 
IB, it ia not less bronchophony, than when the sound 
is intense. 

Vocal fremitus ia always to he discriminated from 
vocal resonance. Tlie fremitus associated with bron- 
chophony may, or may not, be greater than the fre- 
mituB of health. Not infrequently the fremitus is 
less than in health- 
It is to be borne in mind tliat in some healthy 
persona broncbopbouy exists at t!io summit of the 
chest, especially on the right side, over the primary 
bronchus. Existing alone in this situation, it may 
not be abnormal. 

Representing complete or considerabie solidifica- 
tion of Inng, this aigii occurs in the different aflee- 
tions in which bronchial or tubular respiration baa 
been seen to occur (viiie page 98), namely, lobar 
pneumonia, phthisis, chronic or fibroid pneumonia, 
condeueation of lung from either pleuritic effusion, 
tlie accumulation of air in the pleural cavity or the 
pressure of a tumor, collapse of pulmonary lobules, 
coagulation of blood within the air vesicles, and 
carcinoma of lung. 

For the production of bronchophony, a less degree 
of solidification is requisite than for the production 
of bronchial or tubular respiration. Hence, bron- 
chophony may be associated with a broncho-vesicular, 
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s well as wit.l] a iiursly bronchial, respiratiou. Tiiia 
IS illuafrated in the resolving stage of pneumonia. 
"When resolution has progressed sufficiently for the 
bronchial to give place to the broncho-veaienlar res- 
piration, well-marked bronchophony is often found 
to continue, ceasing at a later period in the resolving 
stage. 

The apparent nearness to the ear of the vocal sound 
in bronchophony is wanting if a certain quantity of 
liquid intervene between the solidified lung and the 
walls of the cliest at the situation auscultated. The 
voice under these conditions seems to be more or less 
distant. , Thisdiffcreneeisreadilyappreciated. With 
this apparent distance of the bronchophonie voice, in 
some instances is associated the modification which 
is characteristic of another sign, namely, scgophony. 

Whispering Bronctaopbony. 

The characters of this sign correspond to those 
of tliG expiratory sound in the bronchial or tubular 
respiration (vide p. 98). The sound is more or less 
intensified, high in pitch, and tubular in quality. 
If the patient pronounce numerals in a forced whia- 
per, the characters are generally more marked than 
in the expiratory sound in forced breathing. The 
significance of this sign is the same as that of the 
bronchial or tubular respiration, and of broncho- 
■ phony with the loud voice. 

JEjophony, 

This sign is a modification of bronchophony, 
rda concentration and pitch, it has the char- 
ters of bronchophony, the distinctive features 
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being apparent distance from tlie ear, and a tremn- 
louanesB or a bleating tone. From the latter tlio 
name is derived, the terra signifying tbe cry of the 
goat. The features which diatiiignisli the sign from 
broncbopbony are readily enough appreciated, and it 
represents a physical condition added to solidification 
of lung. This pliysical condition ie the presence of 
liquid effueion. The sign is rarely present in cases 
of large efl'usion. It occurs usually when the chest 
is about half filled with liquid, and the lung at tbe 
level of the liquid is sufficiently condensed to give 
rise to bronchophony. This condition, under these 
circumetancee, involves agglutination of lung above 
the portion condensed by pressure. The sign also 
sometimes occurs in cases of pleuro-pneumonia, the 
solidification in these cases lieing due to pneumonic 
exudation. As a sign of liquid effusion it possesseB 
diagnostic value, although, owing to the fact that 
the existence of effusion is easily determined by 
other signs, it may be said to be superfluous. 

Increased Vocal Besouance and FiemitiiB. 

The distinctive character of this sign is an increase 
of the intensity of the resonance without notable 
change in other resjtccts. The resonance may be 
more or less intensified, but it is distant, diffused, 
and comparatively low in pitch ; in other words, the 
characters of bronchophony are wanting. The dif- 
ferential points between bronchophony and increased 
resonance should be clearly apprehended, bearing in 
mind that the intensity of the sound in broncho- 
phony may, or m^y not, be greater than the normal 
resouauce. 
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Increased vocal resonance occurs when the Imig ia 
aoliilified, the soliditieatiou not sufficient in degree 
to produce broucliophony. Lung slightly or mode- 
rately Boliditied gives rise to an inereaee of intensity ; 
if the solidification become considemhle or complete, 
bronchophony takes the place of the simple increase 
of intensity. Thus, at an early period in pneumonia, 
increased vocal resonance precedes bronchophony; 
and in the stage of resolution the reverse of this 
takes place, namely, increased vocal resonance fol- 
lows bronchophony, the latter ceasing when resolu- 
tion has progressed to a certain extent. 

Contrary to what would perhaps be anticipated, 
in the instances just cited, the intensity of the sound 
when bronchophony is present may he not only not 
increased, but diminished below that of health ; that 
is, in the first stage of pngniDonia, the increased in- 
tensity may cease when hroncliophony occurs, and 
return when bronchophonj' disappears. 

Increase of tlie vocal resonance occurs in connec- 
tion with pulmonary cavities. Over a cavity of 
considerable size situated near the superficies of the 
lung, the vocal resonance is sometimes extremely 
intense without any bronchophouic chamcters. The 
latter, if present, denote considerable solidification 
either around the cavity, or between it and the walls 
of the chest. From tlie presence or the absence of 
bronchophouic characters with greatly increased 
intensity of resonance, the auscultator can judge 
whether the cavity be, or be not, in proximity to 
considerable solidification of lung. 

Irrespective of the cavernous stage of phthisis, 
■ the sign is of diagnostic importance in the dittticeiit 
12 
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afiecttonB which involve moderate or wlight solidifica- 
tion of lung, namely, pneumonia early in the disease 
and in the stage of resolution, plitliiais, over the cora- 
preased lung in pleurisy with moderate effusion, col- 
lapse of pulmonary lobules, hemorrhagic infarctus, 
and carcinoma of lung. Into the diagnosis of ail these 
affections, both bronchophony and increased vocal 
resonance enter; the former, when solidification 
considerable or complete, and the latter when it 
slight or moderate. Increased vocal resonance 
especially valuable in the diagnosis of early or in- 
cipient phthisis. An abnormal reBonaiice, however 
slight, at the summit of the chest on one side, is an 
important sign in that affection. In determining 
an abnormal resonance on the right side, either at 
the summit or elsewhere, allowance must always be 
made for the normally greater resonance on this 
side. 

Increased vocal resonance has the same import as 
the broncho-vesicular respiration. These two signs, 
however, are not always in the same proportion; 
that ia, the characters of the latter may be marked 
out of proportion to the amount of the increase of 
the vocal reaouance, and vice versa. 

Increased vocal fremitus generally accompanies 
increased vocal resonance, and it denotes solidifica- 
tion of lung. Fremitus, however, and resonance are 
not always in equal pi-oportion, that is, either may 
be increased more than the other. An increased 
fremitus is sometimes of value in the diagnosis of 
phthisis. The greater fremitus on the right side of 
the chest is always to be borne in mind, and due 
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Wlowance is to be made for tliis disparity in deter- 
B'toiining that tlie fremitus is incrciiscd. 

Increased Bronchial Whisper, 
The signifioance of this sign is the same as that 
increased vocal resonance and the broncho-vesicu- 
iTar respiration ; it represents the same pliyaical con- 
'dition as the two latter signs, namely, solidification 
of lung, greater or lees, but below the degree requi- 
site to give rise to bronchophony and bronchial 
■tespiration. Its diagnostic application is, therefore, 
i«nvolved in the same jmlmonary affections. 

The characters of the sign are those which belong 
the expiratory sound in the broncho-veaienlar 
[isespiration. They consist, therefore, of increase of 
intensitj and length, a quality more or less tubular, 
'and the pitch raised, these modifications of the nor- 
expiratory sound varying in degree between 
the slightest appreciable morbid change and a 
close approximation to the broiicLophonie whisper. 
The modifications in degree correspond to the 
of solidification. To appreciate the chnrae- 
ira of tins sign, it must ho studied in comparison 
with those of the normal bronchial whisper in dif- 
ferent [wrtiona of the cliest. The most important 
of the diagnostic applications of the sign is in- eases 
of phthisis in its early stage. In this application, 
'the points of normal disparity between the two aides 
.»f the chest at tVie summit are to be borne in mind, 
ftnd due allowance made for them (vide page 88). 

A greater intensity of the bronchial whisper at 
the right summit is not evidence of disease ; but 
. greater intensity at the left summit is always abnor- 
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mal. As a rule, the pitch of the normal bmncliial 
whisper at the left, is higher than tliat at the right 
Bummit; if, therefore, with a greater iutcueity of 
the whisper at the right Bummit, it be a matter of 
douht whether it denote disease or not, when the 
pitch is higher at tliia summit, it is to he considered 
as morbid. 

Cavernous Whisper. — The characters distinctive 
of the cavernous whisper are those of the expiratory 
sound in the cavernous respiration, namely, lowneas 
of pitch, and the quality blowing, that is, non-tubu- 
lar. The intensity and the duratioii of the sound 
are variable. It is limited to a circumscribed space 
corresponding to the situation and size of the 
cavity. Not infrequently the characters of the sign 
are brought into contrast with those of whispering 
bronchophony, or increased bronchial whisijer, these 
latter signs existing in close proximity, and repre- 
senting solidification of lung in the immediate 
neighborhood of the cavity. The diagnostic appli- 
cation of this sign is chiefly to advanced phthisis. 

Pecloriloijvy. — In pectoriloquy, not merely the voice, 
but the speech, is transmitted through the chest; 
the auscultator recognizes words uttered hy the 
patient. The student, however, must not expect to 
be able to carry on a conversation with the patient 
by means of the stetboscoj>e. Often single words 
only can bo recognized. To make sure that these 
are transmitted through the chest, care must he 
talieu to exclude their direct transmission from the 
patient's mouth, and the auscultator should not 
know beforeliand the words which are to ]>e spoken. 
If these rules be not observed, the auscultator may 
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supposing that the wofcIh arc traiiHmittcd 
through the cheat. When auscultation is pmctieed 
with one ear, the other should he closed. 

The speech with either the loud or the whispered 
voice may he transmitted, the latter, distinguished as 
whispering pectoriloquy, being much more frequent 
than the former; moreover, in deterraiuiug whisper- 
ing [xsctorilociuy, there is less liability to error in 
mistaking the jwreeptinn of words coming directly 
from the mouth for the transmiaaiou through the 
chest. In the production of this sign, much dei^nds 
on the distinctness with which words are articulated 
by the patient. 

Pectoriloquy belongs among the cnvernoua signs ; 
but it is by no means exclusively the sign of a cavity ; 
tlieajteech may also bo transmitted by solidified lung. 
It ia eaay to determine in any ease whether the sign 
denotes a cavity or solidified lung. If, with trans- 
mitted speech, the voice have the eharaetei's of bron- 
chophony, the sign represents solidification of lung ; 
if, on the other hand, the eharactera of bronchophony 
be wanting, the sign represents a cavity. Thet*e 
statements apply equally to the loud and to the 
whiaj>ered voice. Of course, associated signs will 
he likely to show whether a cavity exists or not. 
It is to be added that a cavity and solidiiication of 
lung existing together, may conjointly be concerned 
in the production of the sign. 

Amphoric Voice or &ho. — This aign ia identical 
in character with amjihorie respiration, with which 
it is usually associated {vide page 106). The amphoric 
intonation may accompany the loud voice and the 
whisper; generally, it is more appreciable or marked 
12* 
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with the latter. Ita significance is the same aa that 
of amphoric respiration. As a rule, it represents the 
conditions in pneumothorax, namely, a large space 
filled with air and j)erforatiou of lung. In this 
affection it is associated with other signs -which stit^ 
fice for a prompt and positive diagnosis. It is not 
invariably found in pneumothorax, and it may be 
present in a case at one time and wanting at another 
time, its production being dependent on the perfora^ 
tiou being above the level of liquid, if the latter 
exist, and on the bronchial tubes leading to the 
perforation being unobstructed. When not associated 
with other signs which are diagnostic of pneumo- 
thorax, or pneumo-hydrothorax, it denotes a phthisi- 
cal cavity of considerable size. It is not infrequently 
a sign of a phthisical cavity with rigid walls and 
communicating freely with bronchial tubes. It has 
this significance whenever pneumothorax can be 
excluded ; and the associated signs in the latter 
afiection are such that ita exclusion' is always prac- 
ticable. 

The amphoric sound sometimes is observed to 
follow the oral voice ; bence, the name amphoric 
echo. 

Diminished and Suppressed Vocal Resonance. — 
Diminution and suppression of the normal vocal 
resonance occur especially wlien the pleural cavity 
contains either liqiiid or air. Whenever the lungs 
are not in contact witli the walls of the chest, the 
vocal resonance, as a rule, is either notably lessened 
or wanting. The sign is, therefore, of value in diag- 
nosis in cases of pleurisy with eftusion, empyema, 
hydrotliorax, and pneumothonix. When the pleural 
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ivity IB partially filled with liquid, there is dinii- 
intion or suppression of the resonance from the level 
the liquid downward; and, geiierallj, just above 
the level of the liquid, the resonance is increased, 
owing to condensation of the lung. The sign is well 
illustrated by the contrast in such eases above and 
helow the level of the liquid. The changes of the 
tvel of the liquid with changes in position of the 
ly, may be as well demonstrated by means of 
■ocal resonance as by jiercuBsion. 
The practical importance of diminished and sup- 
vocal resonance relates chiefly to the diagnosis 
the affections just named. In this application, 
iwever, the associated signs must be taken into 
lUnt, The vocal resonance may be diminished or 
ippressed wlion the lung is completely solidified iii 
le second stage of pneumonia ; also in pulmonary 
idema, and over the site of an intra-thoracic tnmor. 
If the vocal resonance be normal, that is, neither 
increased nor diminished, wo are warranted in ex- 
cluding all the aiioctions which have teen named. 
If this statement is to be qualified in any measure, 
the exceptional instances are so rare that, practically, 
tliey may be disregarded. 

Diminished vocal r^onance may be found over a 
ibnonary abscess before the pus is evacuated, and 
over a cavity filled with liquid. The sign is then 
limited to a circumscribed sjmce. Obstruction of a 
bronchial tube diminishes resonance in so far as the 
column of air is a medium for the conduction of 
TOcal sound. 

The normal disparity between the two sides of the 
''Chest is to be borne in mind with reference to dl- 
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miiiielied or siippresBccl, as well as tn increased vocal 
e; otlierwise, the relative feelilenese of the 
e ou the left side iii health might be con- 
sidered to be morbid. The normally greater resonance 
on the right aide renders it easier to determine a 
morbid diminution on this than on the left side. 

Diminished ami Suppressed Vocal Fremitus. — This 
tactile sensation, which is aiipreciable in auscultation, 
as a rule, is, on the one hand, increased, and, on the 
other hand, diminished or suppressed, under the same 
phj'sical conditions which occasion corresponding 
modifications of the vocal resonance. Diminished 
or suppressed vocal fremitus, therefore, has the same 
diagnostic significance aa diminished or euppressed 
vocal resonance. Usually the abnormal modifica- 
tions of resonance and fremitus go together, but 
either may be out of proportion to the other. The 
signs relating to fremitus thus corroborate those 
relating to resonance. The former may be marked 
when the latter admit of doubt. Diminished or 
suppressed fremitus is valuable in the diagnosis of 
pleurisy with eti'usion, empyema, hydrothorax, and 
pneumothorax. 

With regard to vocal fremitus, aa to vocal reso- 
nance, it is essential to take cognizance of the nor- 
mal disparity between the two aides of the chest ; 
the greater relative fremitus, on the right side, as a 
rule, being no less marked than the relatively greater 
resonance on that side. 

MeialUc Tinkling. — This sign has the same char- 
acters when it accompanies either the loud or whis- 
pered voice, or when it is beard with respiration, 
and, of course, it has the same significance. It may 
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! more marked with acts of speaking than with 
ike respiratory acts. 

Signs obtained by Acts of Coughing or Tussive Signs, 

Acts of coughing may ho made subservient to 
auscultation of respiratory sounds in two ways : 
First, hy the removal of temporary oljstruction from 
the accumulation of mucus within hronchial tuhes. 
If the respiratory murmur be diminished or sup- 
pressed over a portion or the whole of one side of 
the chest, sometimes an act of coughing eft'ects dis- 
lodgment of a mass of mucus from eitlier a primary 
bronchus or one of its subdivisions, and the normal 
murmur is at once restored. The dependence of the 
morbid sign upon a temporary obstruction is thus 
demonstrated. Second, by an act of coughing more 
air is expelled than by an ordinary expiration, and 
in the following inspiration the vesicles have a wider 
range of expansion, giving rise to a proportionately 
loud inspiratory sound ; hence, the characters of this 
sound are more pronounced and can be better studied. 
For these two objects it is often advisable to request 
the patient to cough with a certain degree of force. 

Acts of coughing, moreover, give rise to ausculta- 
tory signs which have their analogues in signs ob- 
tained by respiration and the voice. Those tussive 
signs arc of less value than the respiratory and vocal 
signs, and in most cases, owing to the latter being 
sufficient for diagnosis, they may be said to be super- 
fluous; nevertheless, they may be observed some- 
times with advantage. When the conditions are 
present which are represented by bronchial respira- 
tion, bronchophony and the hronchophonie whis\ier^ 
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Roiimls are obtained which correspond to these in 
their characters. The cough is then said to be bron- 
chial, "With the stetlioseope applied over an empty 
cavity of some size, situated near the surface of the 
lung, the ear receives with acts of coughing a con- 
cussion or shock which is sometimes so forcible aa 
to be iminful. This corresponds to an intense vocal 
resonance. Limited to a circumscribed space, it is a 
highly sigiiificaut cavernous sign. A low pitched 
blowing sound corresponds to the expiratory sound 
in the cavernoue respiration and the caver nous 
whisper. An amphoric intonation may be beard 
with acts of eoughiug, which corresponds to ampho- 
ric respiration and amphoric voice. This sigo is 
sometimes more marked with cough than with the 
breathing and voice. Cavernoiia gurgling may also 
be obtained more distinctly with cough than with 
respiration. Finally, metallic tinkling not infre- 
quently accompanies acts of coughing. 
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— CoHnpSB nf pulmonnty lobules — Lob 
Asthnm^Pulmonnry or vfsiculnr emphyMma— Plearipy, nouta ani 
chronic— Empyema— Ujdrothoriii:—PneQinolbornK — Pnenmo.hydro. 

■morrhiigia infarcUB-Plilinonnry npoplely-Pulroo- 

nnrj gnngrene — Pulmonary oadema — Cnroinomii of Inng — Tumor 

rlthiD the chast— Asata miJinry lubercu1oEis—Pbth<Bi>— Fibroid 

ihiria — Intaretilinl pnaamsnia or oirrhoeis at! Inng — Diapbrrtgmatia 



In the preceding chapters the phjsical conditions 
incident to the morbid changes occurring in the 
affections of the respiratory sjBtem have been enu- 
merated; and the physical signs obtained by percus- 
sion and auscultation representing these conditions 
have been considered, severally, as regards their 
distinctive characters and their significance. The 
object of this chapter is to group the physical con- 
ditions embraced in the different affections of the 
respiratory system respectively, together with the 
representative signs on which rests the pliysical 
diagnosis of each of the affections. The scope of 
this manual is limited to the physical diagnosis of 
these affections ; but the fact is not to be lost sight of 
that in practical medicine physical signs are not to be 
disassociated from symptoms and pathological laws. 
An exclusive reliance on physical signs would lead 
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to errors in diagnosis, altbough, doubtless, errore 
more important and more frequent neceaaariJy occur 
when the practitioner ignores percussion and aus- 
cultation. Tlie signs furnished by percussion and 
auscultation only have been thus far considered ; but 
in grouping these in this chapter, signs obtained by 
other methods of physical exploration will be em- 
bi-aced in so far as they enter into the diagnosis of 
the different aftectiona of the respiratory system. 
These different aft'ections will be taken up separately 
with the exception of those seated in the larynx and 
trachea. AVith reference to physical signs the laryn- 
geal and tracheal affections may be considered 
collectively. 

Affections of the Larynx and Trachea. 

The physical signs referable to the chest in afiee- 
tions of the larynx and trachea, denote more or less 
obstruction to the free passage of air through these 
sections of the air tubes. The obstruction in the 
different affections involves different j'athological 
conditions. Spasm of the glottis ia one of these 
conditions, constituting the affections known as 
laryngismus stridulus and spasmodic croup, occur- 
ring also as a pathological element in laryngitis, and 
sometimes in connection with aneurism, or a tumor 
of some kind, involving the recurrent laryngeal 
nerve. Another pathological condition is the oppo- 
site of this, namely, paralysis of the expanding 
muscles of the glottis, the vocal chords remaining 
flaccid, and approximating during inspiration. 
Other jiathological conditions are, oedema of the 
glottis, swelling of the membrane at the glottis in 
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laryngitie, and, in tbe adult, siibmucoaB infiltration, 
diphtheritic exudation, cicatrization of ulcere, mor- 
bid growths, and the prcBCiice of foreign bodies. 

In the affections involving the foregoing patho- 
logical conditions, pcreussion and auscultation are 
of \isc,Jirst, by enabling the physician to exclude all 
affections within the cliest. The absence of signs 
showing the exiatonce of pulmonary diseases renders 
it certain that the symptoms denoting embarrass- 
ment of respiration are referable to the larynx or 
trachea. Second^ by means of auscultation tbe 
amount of obstruction may he determined more 
accurately tbau by the subjective symptoms. Tbe 
amount of obstruction is represented by a iirojior- 
tionate weakening of tbe vesicular murmur. This 
is more reliable as regards determining a dangerous 
amount of obstruction than the sense of the want of 
air or the suffering of the patient. The degree of 
diminution of the vesicular murmur is determinable 
with the more accuracy tbe better tbe auscultator is 
acquainted with tbe normal intensity, that is, the 
intensity prior to the occurrence of obstruction. 
With this knowledge, the weakening of tlie mur- 
mur is a correct criterion of the amount of obstruc- 
tion. In all the pathological conditions named, tlie 
respiratory murmur is more or less diminished in 
intensity on both sides of the chest; there ai-e no 
signs obtained by percussion, nor do vocal resonance 
or fremitus offer anything distinctive. 

In cases of considerable or great obstruction, in- 
spection furnishes marked signs. The expansion of 
the chest on both sides is restricted, the lower jxirt of 
chest is contracted in tbe act of inspiration, and 
13 
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in this act the soft parts aljove the clavicles are 
depreBsed. The contrast between tlieee abnonnal 
moveiQciits and the novmal thoracic movemetits of 
the patient is striking and distinctive. 

An important application of auecultation ie the 
localization of a foreign body which has been inhaled. 
If the vesicular murmur on both sides be more or less 
weakened, the foreign body must he situated in either 
the larynx or the trachea. If, on the other hand, 
the vesicular niurmur be weakened or suppressed on 
one side, and increased on the other side; the body 
is lodged in a primary bronchus. The importance 
of this application of auscultation before opening 
the trachea to remove a foreign body, is sufficiently 
obvious. The situation of a foreign body may be 
changed from one bronchus to the other hy an act 
of coughing, even after an operation has been com- 
menced ; this is, of course, at onue determinable by 
auscultation. 

Sronohitis Seated in Large Bronchial Tubes. 

In bronchitis, either acute or chronic, as it is ordi- 
narily presented in practice, the intiammation is 
seated in the large bronchial tubes, in many cases 
probably not extending beyond the primary bronchi. 
The physical conditions are, more or less swelling of 
the mucous membrane, this, however, not being suffi- 
cient to occasion any notable obstruction to the free 
passage of air, and the presence, in different cases, 
in greater or less quantity, of mucus, muco-purulent 
matter, pure pus, and serum. 

The physical diagnosis involves negative rather 
than jiositivc points ; in other words, the affections 
ih?/u which bronchitis is to bn dittcrcntiated are 



excluded liy the absence of their diagnostic signe. 
These nftectiona are pneumonia, pleurisy, and 
phthisis. Each of these is characterized hy the pre- 
sence of signs, tlie ahsence of which warrants its 
exclusion. In hronchitis there is no disparity be- 
tween the two Bidea of the chest in the resonance 
obtained hy jtereusaion, nor in vocal resonance, the 
bronchial whisper, and fremitus. The swelling of 
the bronchial mucous membrane may cause some 
diminution of the intensity of the vesicular murmur, 
but as the affection is bilateral, and the hronehial 
tubes on each side are affected equally, both in de- 
gree and extent, no appreciable disparity in this re- 
spect between the two sides is caused by this physical 
condition. "Weakening or suppression of the mur- 
mur over an area greater or less, may be caused hy 
bronchial obstruction from a plug of mucus. This 
obstruction is sonietiines removed by an act of ex- 
pectoration, after which the munnur is found to have 
returned, or to have regained its normal intensity. 

The foregoing points, taken in connection with 
the history and symptoms, sufBce for the diagnatia. 
Signs due directly to the disease represent diminished 
calibre of the tubes at certain points from swelling 
of the membrane, adhesive mucus, and spasm of 
bronchial muscular fibrea. These signs are the dry 
bronchial rales. They are rarely prominent, and are 
oftener absent than present, if tlie bronchitis be un- 
aeeoraimnied by asthma ; hence, they are of little 
value in the diagnosis. Other signs are the bubbling 
sounds or the moist bronchial rales. In acute bron- 
chitis, these are oftener absent than present. They 
Xjur when there ia an unusual quantity of liquid 
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jnorbiiJ products, or their removal ia with tlifficulty 
effected by expectoration in consequence of muscular 
debility or other causes. These rales are abundant 
and loud in proportion as the liquid within the 
tubes is either niuco-purulent, purulent, or serous iu 
character. They are more or less coarse in propor- 
tion to the size of the tubes in which the bubbling 
takes place. 

The diagnostic points, negative and positive, which 
have been stated, are alike apj>licable to acute and 
chronic bronchitis, it being, of course, understood 
that the affection is primary, that is, not secondary 
to some other pulmonary disease. 



Bronchitis Seated in Small Bronchial Tabes. Capillary 
Bronchitis. Collapse of Pulmonary Lobules. Lobular 
Fneomonia. 

Inflammation extending into the small tubes (capil- 
lary bronchitis) occasions in these the same physical 
conditions which are incident to bronchitis affecting 
tubes of large size, namely, swelling of the membrane, 
and the presence of liquid morbid products. The 
latter are not as easily removed by expectoration as 
when they are withiu large tubes, and, therefore, they 
Bre constantly present in greater or less qnantity. 
These conditions in small tubes involve obstruction 
to the free passage of air to and from the air vesicles; 
hence, the vast difference as regards the symptoms, 
the suffering, and the danger. The affection is bi- 
lateral, a fact greatly enhancing the gravity of the 
affection. An incidental physical condition is solidi- 
lication, generally in disseminated iX)rtions of lung, 
the latter varying in number and size. These por- 
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.0118 of Rolidified lung denote either eollajwe of 
pulmonary lobules or lobular pneumonia, or both iu 
conjunction. To this incidental affection, German 
writers apply the name "Catarrhal pneumonia." Of 
course, any discusfiion of pathological questions 
saggested by these names would be here out of place. 
With reference to diagnosis it is to be borne in mind 
,t the Bolidificf] portions of lung in cases of bron- 
litis seated in small tubes are especially situated in 
le lower lobes. Another incidental pliysical condi- 
a is temporary dilatation of the air cells, or vesieu- 
enayihysema, seated in the upper lobes. Both of 
se incidental conditions are bilateral, like the bron- 
litia with which they are counected. Collapse of 
Imonarylohulos, or lobular pneumonia, or both, and 
physema occur in only a certain proportion of the 
cases of bronehitia seated in small tubes. The signs, 
therefore, admit of a division into those which re- 
late, Ist, to the hronchitis, and, 2d, to these incidental 
affections. "With reference to the diagnosis, the fact 
is to be borne in mind that bronchitis seated in small 
tubes occurs chiefly in children and the aged. 

The physical diagnosis of bronchitis seated in 
email tubes, rests on negative points, together with 
a jMJsitivc sign which is uniformly present. This 
sign is the fine moist bronchial or subcrepitant rale, 
present on both sides and diffused over the chest. 
'Hie bubbling sounds are to be distinguished from 
the fine dry crackling sounds or the crepitant rale, 
to the characters of which the former in some mea- 
sure approximate. 

The bronchitis gives rise neither to dulncss on 
ircuasion, nor to any notable change in voeii! reso- 
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iianco, or fremitus, Tbe roapiratory mnrmur, if not 
obscured by rales, is weakened on lioth sides. Irre- 
spective of being drowned by rales, it may be sup- 
pressed by the amount of bronchial obstruction. 
These are the negative points iu the diagnosis. In 
pulmonary cedenia, fine moist bronchial rales are 
present on both sides, but in this affection there is 
notable dulneas on percussion, and the affection 
occurs in certain pathological connectiona, namely, 
with mitral stenosis, and (lisease of the kidneys. 
Acute tuberculosis may present the moist bronchial 
rales with the negative points, which, in connection 
with symptoms, characterize bronchitis seated in 
the small tubes. The differentiation is to be based 
on differences pertaining to the history and duration, 
together with the age of the patient. 

The coexistence of the incidental affections, 
namely, collapse of jjulmonary lobules, or lobular 
pneumonia and emphysema, occasions additional 
signs. If the solidified portions of lung be numerous, 
or considerable in size, there will be dulness on per- 
cussion in cii-cumscribed situations on the posterior 
aspect of the cheat. This will be found on both 
sides, but perhaps more marked on one aide. Bron- 
cho-vesicular or tlie bronchial respiration may be 
present, together with the vocal signs of solidifica- 
tion, namely, either increased vocal resonance, or 
bronchophony, and increased vocal fremitus. The 
pitch of the moist rales produced within solidified 
portions of lung will bo high in pitch, whereas, if 
solidification do not exist, these rales are compara- 
tively low in pitch. The existence of solidification 
at any point may be determined by the pitch of the 
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lies, as well as by the foregoing res[iiratoiy and 
vocal signs. 

On the anterior aspect of the chest in the upper 
and middle regions, on both sides, the resonance on 
percussion is vesicnio-tyrapanitic, the respiratory 
murmur weakened or suppressed, and the rhythm 
altered — ^in short, the combination of signs which 
will be stated under the bead of emphysema. 

In the cases in which the bronchitis oecasiona 
great obstruction in the small tubes, and, atill more, 
if collapse of lobules, or lobular pneumonia and 
emphysema occur, imiiortant eigne are obtained by 
inspection. The anterior portion of the chest re- 
mains expanded, and retraction of the lower part of 
the chest takes place in the acts of inspiration. 



Asthma. 



The pathologico-pliysical condition in a paroxysm 
of asthma, is obstruction in the small bronchial 
tubes attributable to spasm of the bronchial mus- 
cular fibres. With this condition is associated a 
temporary vesicular emphysema, which exists often 
as a persistent affection in persons who are subject 
to asthma. If the emphysematous condition already 
exist, it is increased during the paroxysm of asthma. 
Bronchitis generally coexists either as a transient or 
a chronic aft'ection. In an asthmatic paroxysm, 
therefore, there are present the signs which are 
proper to asthma, together with those of emphysema, 
and associated bronchitis may also occasion addi- 
tional signs. 

The physical diagnosis of asthma, like tliat of 
inchitis seated in small tubes, is based on negative 
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points tiikeii iu connection with a sign whicli is 
invariably preaont, namely, dry lironciiial ralea. 
These ralea are more or less intense, and they are 
diffused over the entire cheat. They are generally 
heard at a distance. The sibilant and sonorous 
varieties are mingled, and they are constantly 
changing as regards the character of the sounds. 

The negative points are the same as in capillary 
bronchitis, namely, absence of dulness on percussion, 
vocal resonance and fremitus also being unaltered. 
Asthma and bronchitis seated in small tubes agree 
in the fact that ohstruction is the important physical 
condition. Pathologically they differ essentially iu 
the ohstruction being due in the latter affection to 
bronchial inflammation, and in the former to spasm. 
The two affections differ in the signs representing 
these diflerent conditions, fine moist bronchial ralea 
existing in one, and loud diffused dry bronchial ralea 
existing iu the other. 

Taking the difference as regards the positive 
physical signs in connection with the history and 
symptoms, the differentiation of the two affections 
may be made without difficulty. 

The signs which relate to the associated emphyse- 
matous condition, are those which are diagnostic of 
this condition, existing irrespective of asthma; and 
the physical diagnosis of empliysema will be next 
considerad, CiDexisting bronchitis may give rise to 
moist bronchial rales more or less coarse. These are, 
however, often wanting, and they are rarely marked 
during paroxysms of asthma. When present in 
this pathological connection, they are low in pitch, 
denoting the absence of solidiffcation of lung. 




This affection, ae a rule, is seated exeluaively or 
cLiefly in the upper lobee. When it is lobar, in con- 
tradistinction from lobular emiihysema (in the latter 
variety the condition existing in comparatively a few 
disseminated or isolated portions of lung), increase 
in volume of the affected lobes is an important 
physical condition standing in relation to certain 
signs, Diminislied range of expansion with acts of 
inspiration is another physical condition ; the affected 
lobes are in a permanent state of expansion approxi- 
mating to that at the end of the inspiratory act. It 
follows from these conditions that the amount of air 
is in excess of the normal proportion to the solids 
and liquids in the affected lobes. Both lungs are 
affected, that is, tLo affection ia bilatoral. In the 
great majority of cases chronic bronchitis coexists, 
and patients affected with emphysema are often, but 
by no moans invariably, subject to paroxysms of 
aetlinia. Not infrequently an asthmatic element, 
with or without pronounced juiroxysms of asthma, 
exists much of the time in connection with emphy- 
sema. The emphysematous condition, as a rule, with 
few exceptions, is greater in the upper lobe of the 
left than of the right lung. A rare condition, which 
is generally iuciuded under the name emphysema, 
differs materially from the ordinary form of this 
affection. This condition is that also known as 
senile atrophy of the lungs. The volume of the 
lungs is not increased in this variety of emphysema, 
the proportion of air over the solids is, however, in 
excess, owing to the diminution of the latter from 
atrophy. 
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Tlie diagnostic evidence obtained by iwreuisioii ia 
quite distinctive of ordinary lobar emphysema. The 
resonance over the upper and middle regions of the 
chest on both sides ia vesicnlo-tympanitic, that is, 
the intensity of the resonance is abnormally increased, 
the quality is a combination of the vesicular and 
tympanitic, and the pitch is more or less raised. 
Owing to the fact that the emphysema is greater on 
the left than on the right side, the vesicnlo-tympa- 
nitic resonance is more marked on the left side. The 
difference in intensity between the two sides may 
lead to the error of regarding the resonance on the 
right side as dulness. The eri'or is avoide<l by 
attention to the pitch and tlie quality of the reso- 
nance. If dulness existed on the right side, the 
pitch of the sound should be higher on that side ; 
on the other band, if the difference in intensity be 
due to the greater amount of emphysema on the 
left side, the pitch is higher on that side, and the 
quality vesiculo-tymjianitic. The attention of the 
student is particularly called to the foregoing points 
of distinction. Assuming that a vesiculo-tympanitic 
resonance exists anteriorly on both sides, and that it 
is marked on the left as contrasted with the right 
side, how is the exiatence of this sign on the right 
side to be determined ? The answer is, the resonance 
over the upper is to bo compared with that over the 
lower lobe of the right Inng. Percussing first over 
the upper lobe of the right lung, and second over the 
lower lobe of this lung, that is, posteriorly, below 
the scapula, or in the infra-axillary region, the 
vesiculo-tympanitic resonance over the upi:(er lobe ia 
rendered manifest. In a series of patients affected 
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ifith emphysema, the uniformity of the results of 
percusaion ia very striking; anteriorly, over the 
left aide, the resonance is ve8iculo-tyni|ianitic as 
compared with the resonance on the right side, and 
the resonance is shown to be vesiculo-tympanitic on 
the right side anteriorly as compared with the reso- 
nance posteriorly below the scapula. 

As regards the abnormal modifications of the 
respiratory murmur in emphysema, there is, first, 
weakened or, it may he, BU]ipressed respiratory 
sounds without notable ebange in pitch or quality. 
Diminished intensity of the murmur exists over the 
upper lobes on both sides, as compiared with the 
murmur over the lower lobes; and in most cases 
the greater diminution or the suppression is on the 
left rather than on the right side. Exceptions to 
the latter statement may he caused by obstruction 
of the bronchial tubes on the right and not on the 
left side by an accumulation of mucus, and, in rare 
instaucea, by the fact that the emphj'sema is greater 
on the right side. Second, modifications in rhythm 
are not infrequent. These consist in a shortened 
(deferred) inspiratory, and a prolonged exjiiratory 
sound. In some instances an inspiratory sound is 
wanting, and an expiratory sound is alone heard. 
The prolonged expiratory sound in emphysema is 
always low in pitch and blowing or non-tabuhir in 
quality, in these respects differing from the prolonged 
expiration which denotes solidification of lung, the 
latter being high in pitch and tubular in quality. 
These essential points of difterence I claim to have 
been the first to point out distinctly. 

The foregoing signs obtained by jiercussion and 
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auscultation are those which are in a positive sense 
diagnostic of emjihysema. Associated with these are 
certain important negative points, as follows: vocal 
resonance, vocal fremitus, and bronchial whisper are 
not notably altered. These negative points suffice 
to exclude other afi'ections than emphysema. 

Signs obtained by inspection are quite distinctive 
of this affection. Emphysema, existing in a marked 
degree, causes a characteristic deformity of the chest ; 
the anterior surface is bulging, giving to the chest 
an abnormally rounded, bow-windowed, or barrel- 
shaped appearance, the lower part appearing to he 
contracted. This deformity occurs when the emphy- 
sema has been developed in early life. The move- 
ments of the chest in inspiration are characteristic. 
In tranquil breathing there is but little movement 
of the upper and middle anterior regions; but in 
forced breathing the sternum and ribs move together 
as if they were one solid piece. Tlie lower portion 
of the chest and the epigastrium are retracted in 
inspiration; the costal angle is diminished, the ribs 
and cartilages connected with the sternum being 
sometimes on a line ; the soft parts above the clavicle 
and sternum are often notably depressed with inspi- 
ration. Owing to depression of the heart downward 
and inward, the cardiac impulses are seen and felt in 
the epigastrium. Percussion and vocal resonance, 
at the same time, show the superficial cardiac region 
to be diminished or lost, the upper lobe of the left 
lung covering this space. There may be more or 
less anterior curvature of the spine, and the lower 
portions of the scapulni may project, so that some- 
times the plane of these bones is almost horizontal. 
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'These striking appearaueea characterize cases in 
which emphysema exists in a marked degree, and 
especially when the affection dates from early life. 
They are lees marked or wanting if the emphysema 
be moderate in degree, and it have taken place in 
middle-aged persons or those advanced in years. 

In the variety of emphysema diBtingiiished aa 
senile, or senile atrophy of the lungs, in which there 
is coalescence of air vesicles, from destruction of the 
cell walla, without increased volume of the affected 
lobcSj the diagnosis is to be based on the vesieuto- 
tympauitic resonance on percussion, weakened respi- 
ratory murmur, with, perhaps, the alterations in 
rhythm, sinking of the soft parts above the clavicles, 
and the negative points, exclusive of deformity of 
the chest, which have been described. 

Emphysema ean hardly be confounded with any 
other affection than phthisis. The differentiation 
between these two affections is sufficiently easy, if 
the diagnostic points, positive and negative, of the 
former, be appreciated. Phthisis occurring in a 
patient affected with emphysema, makes a somewhat 
difficult problem in diagnosis, but, fortunately for 
the diagnostician, a patient with emphysema very 
rarely becomes phthisical. 

Owing to the frequency with which an asthmatic 
element enters into the clinical history of emphysema, 
the dry bronchial (sibilant and sonorous) rales are 
often present, even when paroxysms of asthma do 
yat occur. 
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PlenriBj, Acute and Chronic. Empyema. Hydrotliorax. 

In the first stage of acute pleurisy, tliat is, jirior 
to the effusion of liquid, tlie physical conditions are, 
the jireseiico of more or less recently exudc<l, soft, 
and glutinous lymph ujKin the pleural surfaces, wliich 
are now in contact, and restrained movements of 
respiration on the affected side in consequence of the 
pain which they occasion. In the second stage, 
serous liquid accumulates within the pleural cavity, 
the quantity varying in different cases, sometimes, 
although rarely, filling the chest on the affected side. 
In proportion to the quantity of liquid, the space 
over which the pleural surfaces are in contact is re- 
stricted, the movements of these surfaces over each 
other are limited, and the lung is condensed. In the 
third stage, the quantity of liijuid decreases, the 
apace over which the pleural surfaces are in contact 
increases, and the compressed lung is more or leas 
expanded. The lymph upon the pleural surfaces 
hecomes more dense and adherent. The surfaces may 
hecome agglutinated by the intervening lymph. 
Finally, in convalescence, permanent adhesions re- 
sult from the production or growth of areolar 
tissue, 

In subacute and chronic pleurisy, there is the 
same series of physical conditions, the points of 
difference being, as a rule, a less amount of exuda- 
tion, and a greater amount of effused liquid. The 
quantity of liquid in chronic pleurisy is often sufB.- 
cient to compress the lung into a small solid mass, 
situated at the upper and posterior part of the chest, 
and to dilate the affected side. The heart is often 
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'tcmovcd from its normal aituation. If the pleurisy 
be on tlie left sitle, tlio heart may be pushed laterally 
beyond the right margiu of the sternum; if the 
pleurisy be on the right side, the heart ia puahed 
laterally to the left of its normal situation. 

In empyema the accumulation of pua ia apt to be 
still greater than that of seroua effusion in simple 
■Tronic pleurisy, causing, of course, greater dilatation 
the chest, and more displacement of the heart- 
In theae varieties of pleurisy, the afteetion, with 
rare exceptions, ia unilateral. 

In hydrothorax the conditions diffcr,_^rs(, as re- 
gards the absence of the exudation of lymph ; second, 
the affection is bilateral, the effusion of liquid taking 
place in both pleural cavities; and third, although 
the quantity of liquid may be considerably greater 
on one side, the accumulation very rarely, if ever, 
is sufficient to cause much dilatation of the cheat on 
that side, with complete condensation of the lung, 
and notable displacement of the heart. 

The aigna iu the first atage of acute pleurisy are 
relative teeblenesa of the respiratory murmur on the 
affected side, from tbe restrained respiratory move- 
ments on that side, and a mbbing friction sound. 
The former is not distinctive of pleurisy, being pre- 
sent wbon the respiratory movements on one side aro 
restrained by pain in intercostal neuralgia and plcuro- 
lynia. A friction sound is not always obtained, 
the absence of this sound, the physical diagnosis 
Cannot he made with positiveness prior to the effu- 
sion of liquid. Assuming that the general and local 
symptoms point to an acute inflammatory affection, 
the differential diagnosis relates to pleurisy anil 
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pneiminiiin. A pleural friction sound may be pi-e- 
aent in the latter as well as the fonner of these two 
afl'ectione. The piithognoraoiiic sign of pneumonia, 
the crepitant rale, being wanting, the differentiatiou, 
in this stage, must rest on diagnostic points pertain- 
ing to the Bymptoms. 

In the second stage of acute pleuriay, the diag- 
nostic signs are those which denote the presence of 
liquid within the pleural cavity. These signs are 
simple and distinctive. There is cither dulneas or 
flatness on percussion at the base of the chest, 
extending upward a distance proportionate to the 
quantity of liquid. If the trunk be in a vertical 
position, that is, the patient sitting or standing, the 
line of demarcation between the dulness or flatness 
and pulmonary resonance, ie a horizontal line, on 
either the anterior, lateral, or posterior aspect of the 
chest. This line denotes the level of the liquid, and 
it is easily obtained by percussion. It ia as easily 
determined by auscultating the vocal resonance, this 
either abruptly ceasing or being notably diminished 
at the level of tlie liquid. Having ascertained the 
horizontal line forming the upper boundary of dul- 
nese or flatnesB on the anterior aspect of the chest, 
the patient sitting or standing, if the position be 
changed to recumbency on the back, and the pulmo- 
nary resonance be found then to extend more or less 
below this line, tliis fact is demonstrative proof of 
the presence of liquid. Proof in this way is ob- 
tained in a largo majority of cases, the exceptional 
cages being those in which the pleural surfacea are 
united, either by agglutination or permanent adhe- 
[18, above the level of the liquid. The resonance 
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jiereussiou over the lung above the level of tito 
liquid 18 generally veBiciilo-tympanitie — the iiitoiisit.y 
increased, the pitch raised, the vesicular and tym- 
panitic quality comhined. Sometimes there is so 
little vesicular quality in this vesieulo-tympanitic 
resonance, that it may seem to be purely tympanitic, 
and is suggestive of pneumotborax. Aaaociated 
signs will always prevent this error of observation. 
Vocal resonance and fremitus are either notably 
lessened or suppressed over the portion of the chest 
situated below the level of the liquid. The respira- 
tory sound below the level of the liquid is supproBsed. 
If any be heard, it is transmitted either from the 
lung above the liquid, or, laterally, from the lung on 
the other side of the chest. Above the liquid the 
respiratory sound, as a rule, is weakened. If the 
amount of liquid be sufficient to produce much con- 
densation of lung, the respiratory sound is broncho- 
vesicular. Sometimes, owing to the pleural surtiiees 
above being adherent, a strip of lung at the level of 
the liquid is sufficiently condensed by compression 
to give a bronchial respiration. Under these circum- 
stances, there will he either bronchophony or the 
modification of that sign known as fegophony. If 
the lung bo not sufficiently compressed for the pro- 
duction of these signs of solidification, the vocal reso- 
nance is simply more or less increased. The fremitus 
is usually increased above the liquid. Over the un- 
aftecteii side the respiratory murmur is increased in 
intensity. 

The foregoing signs are present when the pleural 
cavity is partially filled ; a quarter, a half, or two- 

lirds of the thoracic sjiacc being occupied by 
14* 
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liqiiid. TliG signs present when tlie cavity is com- 
pletely filled, will be presently stated in connection 
with chronic pleurisy. 

The signs which have been stated show not only 
the presence of liquid, but its quantity. By means 
of these signs are readily ascertained the progressive 
increase or decrease in the quantity of liquid, and 
its disappearance. After the liquid has disappeared, 
often notable dulness on percussion remains for 
Bome time, showing the presence of lyrajili not yet 
absorbed. During the decrea.se of the liquid, and 
after its disappearance, a. friction murmur is often 
perceived. This murmur is now apt to be rough — 
a rasping, grating, or creaking sound. It may be 
loud enough to be heard by the patient, and by 
others at a distance from the chest. It continues 
sometimes for a considerable period. 

The physical diagnosis in cases of chronic pleurisy, 
when the liquid occupies a portion only of the tho- 
racic sjmce, rests, of course, on precisely the same 
signs as in eases of acute pleurisy. If, however, the 
cheat on the affected side be filled and dilated, certain 
of the signs which Jiave been stated are wanting, 
and others are added. The affected side is every- 
where flat on percussion. !FIatness on percussion 
over the whole of one side, the afl'ection being 
chronic, denotes, as a rule, with rare exceptions, 
either chronic simple pleurisy or empyema. Respi- 
ratory sound is wanting except at the summit over 
or near the compressed lung, where it is bronchial. 
Some cases ofi'er an important exception to this rule, 
namely, the bronchial respiration is dift'uaed over 
the greater part, or even the whole, of the afiected 
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ide. The student should bear in mind this fact; 
otherwise, the dift'nsion of the bronchial respiration 
may lead to the suspicion that the flatness on per- 
cuHsion denotes solidification of lung, and not the 
presence of liquid. Other signs, however, should 
always correct tliis eiTor. Vocal resonance and 
fremitus are either sujiprcssed or notably diminished 
over the whole of the atlectcd side. Generally, even 
when the chest is not dilated, the intercostal depres- 
sions are lessened or abolished. If the walls of the 
chest be thinly covered witli integument, the two 
sides present a marked contrast in this respect. This 
18 seen especially at the middle and lower regions of 
the cheat anteriorly and laterally. It is especially 
marked at the end of the inspiratory act. If the 

(affected side be dilated, this is apparent on inspee- 
liou, and may be determined accurately by semi- 
ular or diametric meijsuration, callipers being 
^required for the latter. The respiratory movements 
the affected side are diminisbed or annulled, and 
ley are increased on the healthy side, the two sides 
afibrdiug a marked contrast in this regard. If tlio 
pleurisy be on the left side, the impulses of the heart 
are not infi-ettuently felt on the right of the sternum. 
If the impulses cannot be felt, auscultation shows 
le maximum of the intensity of the heart-sounds 
be more or less removed to the right. If the 
larisy be on the right side, the impulses or sounds 
'»f the heart denote more or leas displacement late- 
rally to' the left. The intensity of the respiratory 
murmur on the unaffected side is notably increased. 
In cases of empyema the same signs arc present 
as in chronic pleurisy. The character of the liquid 
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does not alter appreciably any of the sigDs which 
have been stated. Dilatation of the affected aide of 
tlie clicBt is more apt to occur, and to be more marked 
than in simple pleurisy. The differential diagnosis 
between these two varieties of pleurisy is to be made 
with positivetiGSs by the introduction of a small 
trochar and obtaining enough of the liquid to ascer- 
tain its character. 

"Wlien the left pleural cavity is filled with pns, 
the movements of the heart Bonietiniea give to the 
afiectcd side of the cheat an impulse perceived hy the 
eye and touch ; hence, the term pulsating empyema. 
After a spontaneous perforation of the chest followed 
by a circumscribed purulent collection beneath the 
integument communicating with the pus within the 
pleural cavity, the tumor thus formed sometimes has 
B strong pulsation which is synchronous with the 
ventricular systole, and may give rise to the suspicion 
of aneurism. 

In cases of hydrothorax the signs denote partial 
tilling of the elieat on both sides. The affection ia 
bilateral. Generally the quantity of liquid in the 
two sides is not equal, and there is often a notable 
disparity in this respect, rriction sounds are never 
present. Variation of the level of the liquid with 
change of the position of the patient from the verti- 
cal to the horizontal, is nearly always determinable. 
Hydrothorax, meaning by this term a purely drojMi- 
cal affection, is to be difterentiuted from double 
pleurisy with effusion. The history and symptoms, 
taken in connection with the signs, suffice for this 
discrimination. 
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Fneitmothorax. Foenmo-hydrotliorax. 
In the extrenitly rare casts of piiouraotliorax, tLat 
is, as dbtin^iKlii.il from pntumo-liydrotLorax, the 
pbyHieal conditions are : the presence of air jiarf ially 
or completely occupying the thoracic space, and con- 
densation of lung in pro[)ortiou to the space occupied 
_ .by air. 

% Tlie diagnostic signs are, a purely tympanitic reso- 
1 nance over a portion or the whole of the affected 
side of the chest ; suppression of the vesicular miir- 
inur over a space corresponding to that in which 
. tympanitic resonance isohtained,with iiotablc dimi- 
■i^ution or suppression of vocal resonance and fremitus. 
KOver the compressed lung, if the condensation amount 
■ ^ complete or considerable solidification, there will 
||%e bronchial respiration and bronchophony; if the 
niSolidification Ije not complete nor considerable, there 
E>trill he broncho-vesicular respiration with increased 
I: vocal resonance and fremitus. Tlie accumulation of 
Ljiir may be sufQcicnt to dilate the affected side, and 
^to restrain or animl the respiratory movements on 
f this sida The appearances on inspection are then 
|.j[>recisely the same as in the cases of chronic pleurisy 
t;aBd empyema in which the affected side is dilated 
nfrom the presence of liquid. Pneumothorax is, how- 
Kerer, at once differentiated hy the tympanitic reso- 
K nance on percussion. If one side of the chest be more 
E'er loss dilated, and the resonance over the side be 
■.purely tympanitic, the thoracic space must bo filled, 
I iiot with liquid, hut with air. The intensity of the 
tjespiratflry murmur on the bealtliy side is inereaecd. 
K In the great majority of cases in which the pleural 
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cavity contains air, there is also present more or less 
liquid, wliich may be serous or purulent. Theaffec- 
tion ia then known as pneunio-hydrothorax. Tlie 
physical conditions are the same as in pneumothorax, 
with the exception of the presence of liquid. The 
relative proportions of liquid and air in different 
eases are variable, and, also, in the same ease at dif- 
ferent periods. 

The phyaieal diagnosis of pneumo-hydrothorax, 
as diatinguislicd from pneumothorax, embraces the 
signs of liquid, in addition to those of air, within 
the pleural cavity. If the quantity of liquid be large 
or considerable, percussion at the base of the chest 
gives flatness extending upward more or leas, and 
tympanitic resonance above, the patient either sitting 
or standing. The upper limit of flatness when the 
body is vertical is bounded by a horizontal line on 
the anterior, or lateral, or posterior . aspect of the 
chest. A change trom the vertical to the horizontal 
position invariably causes variation of the upper limit 
of the flatness, inasmuch as the liquid and air change 
their relative situations without an exception. The 
quantity of liquid ia determined approximately by 
ascertaining the sjiaee over which the flatness on 
percussion extends. The line which divides the flat- 
ness and the tympanitic resonance does not accurately 
denote the level of the liquid, because tympanitic 
resonance is transmitted a certain distance below 
this level ; hence, it is always to bo assumed that 
the level of the liquid is somewhat higher than the 
upper boundary of the flatness. 

In both pneumothorax and pneumo-hydrothorax 
a group of auscultatory aigna are often found which 
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Km% tighly diagnostic, in<lt!ed almost pathognomonic, 
K^hesG Bigns are amphoric respiration, amphoric voice 
■lOr echo, and metallic tinkling. The amphoric and 
lithe tinkling sounds may be present, either without 
W.tiie other, but they are not infrequently aasociatai, 
I Keithor are present in every case, and they are not 
v.pre&eut in the same case at all times; their absence, 

■ therefore, by no means excludes the afFectionB, and 
I ifiiey are not essential to the diagnosis. When pre- 
fcaent, they denote either air or air and liquid in the 
Bjpleural cavity with perforation of lung, or a large 
Ei|Aithisical cavity. Their occurrence iu the latter is 
■extremely rare, and, whenever they are associated 
Kwitb other signs already stated, their diagnostic im- 
Bport is demonstrative. 

■ Pneurao-hydro thorax may almost invariably be 
K^agnosticated instantly by the presence of a auccus- 
l^n sound. Whenever distinct splashing is pro- 
Rfinced by percussion and referable to the chest, that 
Kt) not produced within the stomach, it is dcmon- 
Vetrative of the presence of air and liquid within the 
["pleural cavity. 

I Acute Lobar Fneamonia. 

I In the first stage of this disease, there is an ab- 
I'liDnnal accumulation of blood within the vessels of 
r the aftected lobe {active congestion or hyperemia), 
with some glutinous exudation within the air vesi- 
cles and bronchioles. Generally some exuded lymph 
!8 upon the pleural surface, this being due to circum- 
scribed dry pleurisy. In most cases tliere is also cir- 
cumscribed bronchitis, which is limited to the tubes 
within the aftected lobe. In the second stage, there 
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is solidifiontioii, due to fibrinoue exudatinii within 
the air veBicles. The aolidification, at first limited, 
exteiids either rapidly or slowly, as a rule, over the 
whole lobe. Exceptiooally, more or loss liquid effu- 
sion into the pleural cavity takes place (pleui-o-pneu- 
monia), the pleurisy then extending beyond thelimit-a 
of the affected lobe. In this stage the pneumonia 
may involve either another lobe of the lung prima- 
rily aft'ected, or a lobe of the opjwsite lung; and 
sometimes tlie affection, by aucceseive invasions, ex- 
tends over the whole of one lung, together with a 
lobe of the opposite lung. The pneumonia, in these 
secondary invasions, is usually accompanied by pleu- 
risy and bronchitis. In the stage of resolution, the 
solidification of the aft'ected lobe, or lobes, decreasGB, 
sometimes rapidly and sometimes slowly, until tho 
normal condition is restored. If resolution do not 
take place, and the affection pass into the stage of 
purulent infiltration, the air vesicles and bronchial 
tubes contain a puruloid liquid in greater or less 
quantity. Exceptionally pus is collected in a cavity, 
or in cavities, constituting pulmonary abscess. 

The physical diagnosis of acute lobar pneumonia 
in the first stage, must ht^ based on the presence of 
the crepitant rale, with moderate or slight dulness 
on percussion over the affected lobe. There is some- 
times in this stage a pleuritic rubbing sound over 
the affected lobe. The crepitant rale is not always 
present, and, hence, the affection cannot be excluded 
by the absence of this sign. When present, taken 
in connection with the symptoms, this sign is pa- 
thognomonic of the affection. It is im[jortant not to 
mistake for this sign fine bubbling or the subcrepi- 
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Saiit rale. When the crepitant mle is wanting, a 
positive physical diagiioBis must be deferred until 
more or leas of the afteeted lobe becomes solidified, 
that is, when the aflection passes into the seeond 
-Atage. 

I The diagnosis in the second stage is to be based on 
I the signs of solidification furnished hy auscultation 
and percussion. The auscultatory signs are the 
broncho- vesicular, followed by the bronchial, respi- 
ration; increased vocal resonance, followed by bron- 
■flliophony, and increased bronchial whisper, followed 
f whispering bronchophony. The signs of solidi- 
^cation are manifest at first within a circumscribed 
Kfpace, situated over either the upper, the lower, or 
e middle portion of the afi'ected lobe; and either 
ispidly or slowly the signs extend, in most eases, 
J.over the entire lobe. The crepitant rale, if it have 
xn present in the first, generally disappears in the 
icond stage. Sometimes, however, it is not entirely 
jBt in this stage. The broncho-veaicular respiration, 
increased vocal resonance, and increased bronchial 
wliisper are present when the solid ification is alight or 
moderate ; the bronchial respiration, bronchophony, 
and bronchophonic whisper take their place when 
3 solidiScation becomes considerable or complete. 
"he latter signs, as a rule, speedily follow, inasmuch 
B the solidification in most eases quickly becomes 
iplete or considerable. The foregoing three 
IB, denoting considerable or complete soHdifica- 
Ion, are usually present. Bronchial respiration, 
;r, is sometimes present without broncho- 
(bony, and vice versa. Either, present alone, suffices 
a show the exiateneo and the extent of the solidifi- 
15 
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cation. Moist brondiial or bubbling rales are 
sometimes, but rarely, beard over the aiFected lobe. 

There is notable duliiess on percUBsion in the 
eecond stage. The dulnesa may approximate, and 
even amount to flatness. If a single lobe be atfected, 
the duiness, or flatness, extends over a sjiace corres- 
ponding to that occupied by the lobe or the portion 
of it which is solidified. In the antero-latei-al aspects 
of the chest, the dividing line between the solidified 
and the healthy lohe ia readily ascertained by per- 
cnssion, and this line is coincident with the inter- 
lobar fisani'e. It sometimes happens that the upper 
and the lower lobe of tiie right hmg are affected, 
the middle lobe not becoming involved. The space 
corresponding to the middle lobe may then form an 
island of resonance surrounded by notable duiness 
on percussion. 

Whenever one lobe of a lung ia affected, the reso- 
nance over the unaffected part of the same lung is 
abnormally increased, the pitch is raised, and the 
quality is vesiculo-tympanitic ; vesiculo-tympanitic 
resonance, in other words, is produced. This renders 
more marked the contrast between duiness over the 
solidified, and resonance over the healthy, lobe. 

Over a portion of an upper lobe in the second 
stage, instead of notable dulnesa or flatness, there 
may be marked tympanitic resonance. This reso- 
nance proceeds from air within the trachea, and the 
bronchi exterior to the lungs, the lung-substance 
being completely solidified ; it is chiefly or especially 
marked over the site of these air tubes. In some 
cases the tympanitic resonance has the cracked-metal 
or the amphoric intonation. These signs, per se, 
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Bjigbt suggest either pneuniotliorax or jJitliisical 
^Titles ; the aesociated reepinitory and vocal signs, 
fcowever, show only solidification of lung. In caaea 
' pueumonia affecting the left lung, a tympanitic 
refionanee is not infrequently projiagated from the 
etomach more or less upwani over the affected side 
of the chest. Tliia may be readily traced to the 
stomach. On the right side, a tympanitic resonance 
is sometimes propagated, a certain distance upwui'd, 
from the transverse colon. 

The commencement of the stage of resolution is 
denoted by a broncho-vesicular respiration. The 
first change observed is tlio presence of a little vesicu- 
lar quality in the inspiratory sound. Wlien this is 
observed, the respiration is no longer bronchial, hut 
has become hi-oncho-vesicular, although the pitch is 
still high, and the expiration is prolonged, high, 
tubular. Tliis alight change shows that air begins 
to enter the pulmonary vesicles. As resolution goes 
on, more and more of the vesicular takes the place 
of the tubular quality in the insjiiratory sound, and 
the pitch is lowered in proportion; the expiratory 
sound becomes proportionately less and less pro- 
longed, its pitch lowered, its quality less tubular, 
until, at length, the normal charactera of the respi- 
ratory murmur are regained. Resolution is then 
complete- 
While the hroncho-vesicular respiration is under- 
going the modifications just stated, the vocal sounds 
have corresponding changes. Bronchophony per- 
sists for some time after the resjiiratiou has become 
broneho-vesicular, and then disappears, increased 
sal reeonauce generally taking its place, and per- 
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BiPtlng nutil rcBolution is completod. The broiidiial 
whisper loses its brouebophoiiie cbaracten, untl is 
einiply increased iiutil its normal characters are re- 
gained. "WTiilo the solidiiication is complete, the 
vocal fremitua may, or may not, be increased. It is 
Bometimea diminished. When, however, resolution 
has BO far progressed that bronchophony is lost, the 
fremitus is usually greater than in health, and bo 
continues, but progressively lessening until the 
solidification entirely disappears. 

During the progress o£ resolution, the dulnesa on 
percussion diminishes in proportion as air enters the 
air veBieles. If tympanitic resonance Iiave been pre- 
sent over the npper lobe, this gives place to a vesicular 
resonance. Some dulneas, however, remains after 
the completion of resolution, and persists until the 
exuded lymph on the pleural surface is absorbed. 
The amount of dulness remaining when the respira^ 
tory and vocal signs denote resolution, is propor- 
tionate to the quantity of exudation incident to the 
associated pleurisy. 

In this stage the crepitant rale not infrequently 
returns, if it have entirely disappeared- during the 
second stage, and if it have persisted, it is more 
marked and diftused. It is now known as the re- 
turning crepitant rale. More frequently the rale in 
this stage is a fine bubbling or the subcrepitant. 
Both rales are not infrequently associated ; and, from 
the distinctive characters of each, tliey are readily 
distinguished. Moist rales more or less fine or coarse 
are not infrequent. 

If the affection pass into the stage of purulent 
infiltration, the respiratory Bounds are feeble or sup- 
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L, having, if present, more or less of tiie bron- 

jial cliaractci-s. BiiMitiiig broiichi«l nikis, coarse 

flad fine, are nbuntiaut. Weak bi-onclioiiliony may 

, persist, or the vocal resonance may be diminished. 

Fremitus may, or may not, be increased, Notable 

dulness or flatness on percussion remains. 

If the pneumonia result in pulmonic abscess, there 
will be notable dulness or flatness on percussion 
within a circumscribed space, together with absence 
of respiratory murmur, and diminished or sup- 
pressed vocal resonance. These signs warrant a 
probable diagnosis which is corroborated by the 
sudden expectoration of pus in a considerable quan- 
L tity. The signs just stated may then be followed by 
I those denoting a cavity, namely, cavernous respira- 
ttion and whisj)cr, with intense vocal resonance. 

I Cireumacribed Pneumoaia. Embolic Pneumonia. Hemor- 
rhagic Infarctns or Pulmonary Apoplexy. 

The form of pneumonia known as lobular pneu- 
monia, occurring chic-fly in children, has been con- 
BJdered {vide Bronchitis seated in small-sized tubes). 
WJienever circumscribed, as a rule, pneumonia is 
secondary to some other pulmonary affection. Cii-- 
cumacribed pneumonia, having the anatomical 
characters of acute lobar pneumonia, that is, giving 
rise to an intra- vesicular exudation which may 
disappear readily by resolution or absorption, is not 
infrequent in eases of phthisis. The signs are those 
which represent solidiiication of lung within an 
area more or less circumscribed; but the ditlerentia- 
tion from the solidifiuation pro[>er to phthisis (tuber- 
culous pneumonia), can only be made with positive- 
15* 
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ness after tliti signs have showed that tte eolulifioatioii 
lias notably diminislied or disappeared. 

In eraljolic pneumonia, followed by what has been 
known as metastatic abscesses, there may be dulness 
on percussion, with feeble bronchial or broncho- 
vesicular respiration, or suppression of respiratory 
sound, weak bronchophony or increase of vocal 
resonance, within a circumscribed space, or spaces, 
generally on the posterior aspect of the chest, and 
oftenest on the right side. These signs, taken in 
connection with the symptoms and pathological 
conditions which are consistent with the supposition 
of infectious emboli received into the right side of 
the heart, nauiely, when the pulmonary symptoms 
follow puerperal disease, ulcers, wounds, or injuries, 
render the diagnosis quite positive. If, however, the 
pulmonary aftection consist of small disseminated* 
nodules, the foregoing signs will not be present. 
The diagnosis then must be based on the history and 
symptoms, taken in connection with the exclusion 
of other pulmonary affections by the absence of 
signs which should tie present if they existed. Bub- 
bling rales at different situations may indicate the 
probable sites of the nodules. There may be pleu- 
ritic friction sounds. The signs may show, as a 
complication, pleurisy with effusion. 

Extravasation of blood (pneumorrhagia), if it be 
in small spaces, gives rise to no definite physical 
signs. If, however, extravasation extend over a con- 
siderable space, there will be dulness on percussion, 
with feeble or suppressed respiratory sound within 
an area corresponding to the extent of the extravasa- 
tion. Within and near this area there will be likely 
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|.4o 1k! moist bront-liiul mica more or less fine or cfoarse, 
D signs of Boliditicatioii will not I)e pi-esoiit if tlie 
QEtravaaatioQ be unaccompanied l>y pnemncmia. 

Fnlmouary Gangrene. 

In diffused piiliii<Mi;iry piui^rriio, the pliysieul signs 
W'K^ thoee of soiirtitlcat.ioii oxtending over the greater 
r part or the whole of a lobe. The diagnosis, however, 
I only be made when, in connection with these 
I fligns, there are present the characteristic fcetor of 
^■^e breath and expectoration, 

In circumscribed gangrene there is duhieas orflat- 
SB on percussion within an area corresponding to 
e extent of the affection, with cither suppression 
E respiratory sound, or bronchial respu'ation, and 
J vocal signs of solidification. Within and near 
['this space moist bronchial rales are likely to be heainl. 
I The situation is usually on the posterior aspect of the 
I chest. These signs do not sufflee for a positive diag- 
nosis, without the cliaraeteriatic breath and cxpccto- 
f Tation. Cavernous signs may appear after the gan- 
I grenous ^lortion of lung has sloughed away, and been 
I expectorated. 

Pulmonary (Edenia. 

The physical condition expressed by the term piil- 

f. nonary cedema is the presence of effused serum with- 

ff'in the air vesicles. With this conilition is associated 

lore or less pulmonary congestion. 

In cases of pulmonary cedema developed rapidly 

FiSnd largely in connection with renal disease, with 

I obstruction at the mitral orifice of the heart, or with 

riKitli these affections combined, giving rise to gn 
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(lyHpiitca, and Hablo fo end sjx'odily in death, the 
following are the diagnostic eigns: dulness on per- 
cussion on both sides of the chest, especially over 
the lower lobes, fine hubbling or the suberepitant 
rale diffused over the cheat on both sides, together 
with coarser bubbling sounds, and the murmur of 
respiration notably weak or suppressed over the 
lower lobes. Inasmuch as the lungs are DOt solidi- 
fied, the rales are low in pitch. The vocal signs of 
solidification are, of course, wanting. Occasionally 
the crepitant rale is mingled with the fine bubbling 
sounds. 

This form of the afl'ection ia to be differentiated 
from hydrothorax with large effusion, and from so- 
called capillary brouehitis. Hydi-othorax is always 
associated with more or less anasarca or genei-al 
dropsy, where-as, pulmonary oadoma, oven when de-' 
pendent on renal disease, may occur without droji- 
sical effusion elsewhere. Moreover, the presence of 
liquid within the pleural cavities, and its amount, 
may always be determined demonstratively in eases of 
hydrothorax {vide. Pleurisy with Effusion and Hydro- 
thorax). Capillarj' bronchitis occurs chiefly in chil- 
dren. The suberepitant i-ale on both sides of the 
chest is the diagnostic sign of tliis affection ; but it 
' is not accompanied by dulness on percussion except 
in so far as the bronchitis may be assoeiated with 
lobular pneumonia or collajrae of pulmonary lobules. 
The rapid development of the oadeiua and its patho- 
logical connections, are diagnostic points to be taken 
into account. 

Pneumonia is excluded by the fact that the affec- 
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&ioii is at tlie bofrinning liiliiteral, and by the abseueo 
f the signs of Bolidiiication of lung. 
Pulmonary ajdema less in degree and diftneion 
J, of course, the same signs, not as marked and not 
as extensive, namely, dulness on percussion and fine 
bubbling sounds or the subcrepitant ralo. In tliis 
form the aifcctiou is bilateral, and seated especially 
in the posterior and interior portions of the lungs. 
Moreover, this form has the same pathological con- 
nections, namely, with disease of tiie kidneys, and 
mitral lesions of the heart. The low pitch of the 
bronchial rales, and the absence of the respiratory 
and vocal signs of solidification, together with the 
I £ict of the att'ection being bilateral, and the coexist- 
l.ence of disease of the heart or kidneys, constitute 
I the basis of a positive diagnosis. 

Hypostatic congestion of the lungs may occasion 
■ a certain amount of pulmonary oedema. The pbysi- 
■j^l diagnosis is to be based on bilatci-al dulness on 
r'tbe posterior aspect of the chest, with low-pitched 
f fine bubbling sounds or the subcrepitant rale on 
f .^th sides, these signs occurring under circumstancea 
I <*bicb lead to the supposition of this form of congea- 
I tion. 



Carcinoma of Lang:. Tumors within the Chest, 
Carcinomatous growths in the lungs are usually 
F'in the form of nodules varying in size fi-om that of 
I, to a hen's egg, disseminated throughout one 
I'lung or both lungs in greater or less numbers. These 
B'^sseminated nodules, if of small size, have no well- 
K^oarked, definite diagnostic signs. If limited to a 
;, or if more numerous in one lung, they may 
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occasion an appreciable dulnesB on percueaioii. Tlicy 
may also occasion feeljlcnees of the respiratory mur- 
mur, and, owing to coexisting circumeeriLed brou- 
ebitis, moist broneliial rales may be heard at different 
points. These signs warrant a diagnosis wbeu, as is 
usually the case, cancer is known to have existed 
elsewhere. With reference to diagnosis, it is to be 
borne in mind that, when cancer of the lung is 
secondary, both lungs arc affected, and, when it is 
primary, the affection is generally unilateral. 

If there be nodules of considerable size, there will 
be well-marked duhiess on percussion in different 
situations, and tlie signs of solidification may be 
present, namely, bronchial or broncho-vesicular respi- 
ration, increased vocal resonanee. or bronchophony, 
and increased vocal fremitus. 

In some cases of unilateral carcinoma, the greater 
part, or the whole, of a lung may be infiltratetl with 
the morbid growth, increasing its volume and giving 
rise to enlargement of the aiiected side, diminished 
respiratory movements or immobility, flatness on 
percussion with diminished or suppressed respiratory 
murmur, vocal resonance, and fremitus. If, as is 
usual, there be also more or less pleuritic effusion, 
the intercostal spaces may be pushed out to a level 
with the ribs. Here are the signs which denote 
clironic pleurisy with large effusion, and the differ- 
ential diagnosis cannot be made with positivenesa 
until the fluid within the chest be withdrawn, and 
it be found that, irrespective of the bulging of the 
intercostal spaces, the physical signs remain. Ex- 
ploration with a small trochar will settle the diag- 
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PnoaiB wlicii tlioro is tio pleuritic effusion, and tliia 
procedure is unobjectionalile. 

In ot]ier cases the carcinomatous growtli inducea 

atrophy of tbo lung, diminishing its volume, and 

causing notable contraction of the affected aide. 

The appearances on inspection are those which 

denote contraction after chronic pleurisy, and which 

may be present also in cases of cirrhosis of lung. 

I The differential diagnosis must be boaed cliiefly on 

I diagnostic points relating to the Instory and symp- 

I toms. 

Tumors within the chest, generally having their 
I points of departure in the mediastinum, displace the 
I lung in proportion to their size. They may cause 
[ considerable displacement of the heart, and produce 
l< more or less enlargement of the chest with diinin- 
ruhed reBpiratory movements. Over the site of the 
r tumor, there will be d ulness or flatness on percussion. 
Generally respiratory sound ia wanting, vocal reso- 
e and fremitus being either diminished or sup- 
In the neighborhood of the primary bronchi 
Mid over lung compressed by the tumor, there may 
I Jte bronchial respiration, with bronchophony and 
• increaBed fremitus. If the cliest he enlarged, its 
enlargement is not likely to be as uniform as when 
it IB dilated with liquid; this is a diagnostic point. 
The tumor, or the tumors, may not be confined to 
side of the cheat. It is to be borne in mind that 
I pleurisy with eft'usion may exist as a complication, 
I .ftiid this may serve to obscure the diagnosis. ■ 

The physical diagnosis involves differentiation 
i6rom pericarditis with effusion and aneurisms. These 
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affections nro to Vic excluded by the absence of tlicir 
diiignostie signe. 

Acute Hiliary Tuberculosis. 

The phyBical condition in this affection is the 
presence of a largo number of the small bodies known 
as tubercles or miliary granulations disse initiated 
throughout both lungs. Bronchitis is an associated 
affection. 

If the tubercles be about equally distributed in the 
two lungs, there is no abnormal disparity of the 
resonance on percussion between the two sides of 
the chest. A comparison, also, of the two sides may 
afford no disparity as regards the respiratory mur- 
mur, vocal resonance, and fremitus. Moiat rales, due 
to the associated bronchitis, may be present in diflfer- 
,ent situations. A physical diagnosis, under these 
circumstances, cannot be made with positivencss. 
Physical ex]»Ioration, however, is important, in order 
to exclude other affections ; and the negative result, 
taken in connection with tlie symptoms — hyper- 
pyrexia, rapid pulse, accelerated breathing, etc. — , 
renders the diagnosis extremely probable. The dif- 
ferential diagnosis involves discrimination from 
capillary bronchitis, and an essential fever with a 
bronchial complication. The afl'eetion haa been re- 
peatedly mistaken for typhoid fever. 

The tubercles may be more abundantly distributed 
in one lung, A disparity in the resonance on per- 
cussion may then be apparent, and, perhaps, an 
abnormal increase of vocal resonance and fremitus. 
These signs, taken in connection with the symptoma, 
establish the physical diagnosis. 
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Fhthisifl. 

With reference to physical diagnosis, cases of 
'phthisis may be conveniently distributed into three 
groups, aa follows : lat. Cases in which the pulmo- 
nary afteetion is small, or cases of incipient phthisis; 
2d. Cases in which the affection is moderate or con- 
siderable ; and 3d. Cases in which the affection has 
progressed to the formation of cavities, or cases of 
advanced phthisis. 

In cases of incipient phthisis, the essential physical 
condition is the presence of small solidified masses, 
or nodules, the intervening vesicular structure not 
being attected. These nodules vary from the size of 
a i>ea to a filbert. In the vast majority of cases they 
are situated at or near the apex of either the right 
or the left lung. Q-enerally, circumscribed capillary 
bronchitis coexists in jtroximity to the nodules. An 
intercurrent circumscribed ordinary pneuraoniasome- 
times occurs, giving rise to transient solidification 
within a limited area. Dry circumscribed pleurisy, 
situated over the affected portion of luug, generally 
peccurs from time to time. 

In tlte cases of a moderate or a considerable pul- 
monary affection, the difference, as compared with 
the preceding group of cases, consists in the presence 
of nodules of larger size, or solidification from the 
phthisical dejiosit extending over a space, or spaces, 
Bufiicient in size to give rise to well-marked physical 
signs. The solidification in these cases may be 
extended by the development of circumscribed 
interstitial pneumonia. The circumscribed bron- 
chitis is greater, as a rule, in degree and extent; 
16 
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attacks of dry iilciirisy may coiitiiiuo to ooi*nr, and 
t)ie pleural mirfacert become adliercut. In tlione 
oiiwoH, generally, the aftcetion, existing primarily in 
one lung, now oxistH in hoth lungs. The voluino of 
the lung first aft'outcd, at the summit, is inoru or less 
diminished. Enlargement of the bronchial glands 
is HHual, and these may be ho situated m to jjreaa 
upon and diminiBh the calibre of one of the primary 
bronchi. In some cases, portions of lung in the 
neighborhood of soliditied masses or nodules are 
emphysematous (lobular emphysema). 

Oases of ailvanced phthisis are characterized by 
the presence of a cavity, or, commonly, of cavities, 
varying in number, size, rigidity or flacetdity of the 
walla, freedom of communication with bmnchial 
tubes, and their situation relatively to the super- 
ficies of the lung. In cases of progressive phthisis, 
in addition to cavities, thei-e is more or less solidifi- 
cation from phthisical exudation and interstitial 
pneumonia. Tlie volume of the lung at the summit 
is often notably diminished. The pleural surfaces 
are firmly adherent. If, however, the disease has 
been retrogressive, there may be little or no solidifi- 
cation of lung, the cavity or cavities forming the 
only lesion, In cases of advanced phtbisiu, with 
Tory rare exceptions, both lungs are affected, and 
cavities often exist on both sides. 

The physical diagnosis in cases of incipient 
phthisis embraces what may be called direct and 
accessory signs. The accessory signs are those whicli 
represent incidental affections, namely, circumscribed 
bronchitis, pleurisy, and pneumonia. The direct 
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I aiguB iire tlioric rfAprL'sciitiug tlie csscutiiil condition, 
lamely, the solidified tuaasoB or nodules. 
An important direct sign is dulnese on percussion. 
[ Blight dulness on percussion at the summit of the 
I ^est, in front or behind, is a highly important sign, 
[ taken in connection with symptoms, of incipient 
phthisis. In determining that a relative dulneaa is 
abnormal, the student must bear in mind, in the 
first place, the normal dis}>arity between the two 
sides. The right side at the summit ia relatively 
somewhat dull on percussion in healthy (arsons. 
Due allowance is to be made for tiiia normal dis- 
parity. In the second place, it ia to be borne Iq 
mind that any deformity atteeting the symmetry of 
the chest will affect the relative resonance on the 
two sides; and that a deviation from symmetry 
attributable to the jMsaition of the patient will occa- 
sion a disparity on jiercussion. In the third place, 
the rules for the pnictico of ])ercu88ion must be kept 
in mind, in order to avoid producing a disparity by 
the non-observance of these rules {viJe p. 54). Nor- 
mal resonance on percnsaion on the two sides is a 
strong point for the exclusion of incipient phthisis. 
The direct respiratory signs in incipient pbtliisia 
are the broncho-vesicular respiration and weakened 
vesicular murmur. Of course, familiarity witli the 
characters of the broiicho-veaicular respiration ia 
indiapenaable^tlie combination of the vesicular and 
the tubular quality in the inspiratory sound, with 
the pitch raised in projortiou to the amount of 
tubularity, and the exjiiratory sound more or less 
prokmged, high, and tubular. Not infrequently the 
Qjuly appreciable morbid modification is dimiiiished. 
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iTitenaity of the murmur. Wlicn thie sign is present, 
it is probable that the lack of inteusity is the reason 
for the absence of the charaetera of the broneho- 
veaiciilar modiiications ; that is, the latter sign would 
have been present were the respiratory sounds more 
intense. 

The direct vocal signs in incipient pbtbisis are, 
increased vocal resonance, increased bronchia! whis- 
per, and increased fremitus. The other direct signs 
may be present, without an appreciable morbid in- 
crease of' the vocal resonance or fremitus. The 
increased whisper may also be wanting, but more 
rarely than the two other vocal signs. 

In deciding on the presence or absence of each 
and all of thfese direct signs, it is essential to know 
and to judge correctly of the disparity between the 
two sides of the chest at the summit in health. 
Normally, the resonance on percussion at the summit 
on the right side is slightly dull as compared with 
the left side; the inspiratory sound on tliis side has 
some tubularity in quality, and is somewhat raised 
in pitch ; the expiratory sonnd may be more or less 
prolonged, high, and tubular; the vocal resonance, 
on the right side, is always greater, the same being 
true of fremitus ; the bronchial whisper is louder on 
the right side, and the intensity of the respiratory 
murmur is a little less on this side. Whenever it is 
a question as to a small phthisical afiection at or 
near the apex of the right lung, it is a matter of ex- 
perience and judgment to decide if the disjmrity in 
respect of these points be greater than normal; and 
it is not always easy to come at once to a decision. 
Prom the want of a proper appreciation of the 
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' sevcrul points of d i.sj mrity in health, it is not uii- 
eommou for an en-oneoiis diagnosis of phthisis to be 
based tliereon. Appreciating tlie normal poiutB of 
disparity, it is obviously easier to detcrniino that 
the several direct signs of incipient phthisis are 
[ -present at the left, than at the riglit, summit; rela- 
\ tivc dulness on porcussion, broncho-vesicular or 
weakened respiration, increased vocal resonance, 
whisjter, and fremitus, at the loft summit, are, of 
course, always abnormal. 

In connection with the foregoing direct signs may 
ibe mentioned another sign wliicli is often available, 
namely, an abnormal transmission of the heart- 
sounds. This sign is availablo only in the central 
. (Wrtion of the infra-clavicular region. A slight do- 
' greo of Bolidificiitinn of the summit of one lung 
.renders the heart^ounds more audible in the situa- 
i. iion just named. It is of assistance in determining 
this sign, to be familiar with the following points of 
disitarity which exist in health: on the right side 
the second sound of the heart is somcw}iat more 
audible than on the left side, and on the left side the 
[ first sound is a little louder than on the right side. 
LHence, if the first sound ho better conducted on the 
I Tight than on the left side, it is abnormal ; and if 
]■ the second sound he louder on the left side, it is ab- 
j normal. This sign is always to be taken in connec- 
r*ion with other direct signs; it gives greater diag- 
toBtic strength to the latter, but it is by no means, 
1 itself, sutEcient for the diagnosis. 
Corroborative evidence of incipient phthisis may 
hhe obtained by the jiroseneo of accessory signs, 
liese &ie,Jirst, fine bubbling or the subcrepitant 
16* 
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mlfi at the siinimit on one side. Tliis sign denotes 
a c ircu inner i bod ciipillary broneliitis, and this, at the 
Bumrait on one side, is nsuallj associated with 
phthisis. Second, a crepitant rale at the summit on 
one side denotes a circumscribed pneumonia which 
is usually secondary to phthisis. Thinl, a pleuritic 
friction sound Ihnited to the summit on one side is 
evidence of a dry circumscribed pleurisy which oc- 
curs often in the early stage of phthisis. Fourth, 
indeterminate rales, crumpling, and ci'ackling, are 
significant of ])htliisis if limited to the summit on 
one side. These rales, it is to be recollected, are 
sometimes found in healthy persons on forced breath- 
ing, especially if the binaural stethoscope he cm- 
ployed. If they be normal they are found on both 
sides. The accessory signs are not sufficient for a 
positive diagnosis if they exist alone; but they are 
to be considered as corroborating evidence derived 
from the dii-ect signs, together with the symptoms 
and history. 

As regards differential diagnosis, the affections 
with which incipient phthisis are likely to be con- 
founded, are chronic bronchitis, and moderate em- 
physema. With respect to the first of these affeo- 
tions, namely, chronic broncbitiB, the differentiation 
must depend on the presence or the absence of posi- 
tive signs of phthisis; in other words, -phthisis ia 
either diagnosticated or excluded. The physical 
signs in coses of moderate emphysema sometimes 
lead to the error of supposing this affection to be 
phthisis. Owing to the relatively greater intensity 
of the resonance on pereussion at the left summit, 
dulnesB is thought to exist at the right summit, and 
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1 prolonged expinitioii, with the normally greater 
voeiil resonance iit the right summit, are eet down as 
BigtiE of phthisis. Tliis error may be avoided by a 
careful study of the signs of emphysema and the 
normal disparity in respiration, vocal resonance, and 
fremituB, existing between the two sides of the 
chest. 

I The physical diagnosis of a phtliisical aftection 
which is considerable or moderate in amount, ib, in 
most cases, an easy problem. Insjiection often 
furnishes marked signs. The upjwr anterior portion 
of the chest on one side is depressed or llattene<l, and 
the superior costal movements of respiration are 
diminislied, the chest elsewhere being symmetrical 
in both size and motions. There is more or less 
marked dulness on fiercussion at the upjier [lart of 
the chest on the aft'ected side. Sometimes the 
diminished resonance is tympanitic in quality 
(tympanitic dulnesB) without the existence of cavi- 
ties, the resonance being conducted from the primary 
and secondary bronchial tubes. The respiration is 
bronchial, or bronelio- vesicular approximating more 
or less to the bronchial. Occasionally, however, the 
respiratory sounds are too feeble for their characters 
■to he appreciated. There is bronchophony, or the 
rfll resonance is notably increased without the 
.Inronchopbonic characters. The wliisper is either 
iatinctly hronchophonic or it is notably increased 
in intensity, high in pitch, and tubular in quality. 
Vocal fremitus is often increased. Moist bronchial 
rales, coarw or line, are generally present, 
those diagnostic signs on one side, the signs of 
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siiiallLT iiniomit of tlisease are generally ]ireBeut on 
the otlier aitlc. 

In BoiuG (Mises of a moderate plitbis'ical affeetiou, 
the judgmeut may be coDfuse<i by the resonauec on 
perciiasioii being increased or vesiculo-tympaiutic 
on tlio ati'ectod side. This sign denotes the coexist- 
ence of lobular cmpliyscnia dovelojicd in the progreSB 
of jilithiais. The diagnosis of the latter aft'cction is 
then to he based oil the signs obtained by ausculta- 
tion. 

In advanced {ibthisis the physical diagnosis of tbe 
disease is sufficiently easy. The signs distinctive of 
this stage of tbe disease are those wLich denote 
pulmonary cavities, namely, tympanitic resonance 
on percussion within a eircumseribed space; cracked 
metal or amphoric resonance; cavernous respiration; 
cavernous whisper and sometiraca pectoriloquy ; am- 
phoric respiration and voice, and gurgling {vide 
Chapter V. for descriptions of these signs). 

The cavernous signs are generally associated with 
the signs of solidification. In some cases, however, 
in which the disease has been non-progressive and 
retrogressive, the cavernous signs are present with- 
out the signs which denote solidification of lung. 

Fibroid Phthisis, Interstitial Fneumoiiia, or Cirrhosis 
of Lung, 

In this affijction tbe physical conditions are, solidi- 
fication from hyperpliisiaoftbe interstitial pulmonary 
tissue, dilatation of bronchial tubes (bronchiectaeiB) 
and diminished volume of the lung affected. The 
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affection, as a rule, is limited to one aide. The whole 
of a luns;, or only a portion of it, may be affected. 
Bronciiitis always coexists. 

There is notable duhiess on pereussion, the dimi- 
nished resonance being Hometimes tympanitic. The 
degree of resonance may vary at different exami- 
nations, owing to differences in the amount of 
morbid products within the bronchial tubes. The 
respiration is bronchial, or bnmcho-veaicular. At 
times from obstruction of bronchial tubes, it may be 
suppressed. Bronchophony and increased vocal 
resonance are the vocal signs, together with the corre- 
sponding whispering signs. The affected side of tlie 
cheat becomes contracted either entirely or in part, 
resembling in this respect the appearances after 
chronic pleurisy. 

With these aigna the affection is to be differentiated 
from the ordinary form of phthieia, by reference to 
pointa pertaining to the symptoms and liistory. 

Diaphragmatic Hernia, 

Thepresenceof moreorlessofthehollowabdominal 
TTBcera within tlie thoracic cavity in consequence of 
igenital deficiency of a portion of the diaphi-agni, 
or jierforation from accidents, or enlargement of the 
natnral openings, gives rise to certain anomalous 
signs, namely, a tympanitic resonance, variable at 
different times owing to differences as regards the 
quantity of gas within the viscera; absence of the 
resfiiratory nmrmur from the base of the chest up- 
ward, tlie height proportional to the sjaec occupied 
by the abdominal organs, and the intestinal sounds 
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emanating from within the chest, not conducted from 
below. 

This extremely rare affection cTan only be con- 
founded with pneumothorax. The latter affection 
is to be excluded by the absence of its diagnostic 
signs, irrespective of the tympanitic resonance on 
percussion. 



CIIAPTEIi VII. 

THE PHYSICAL CONDITIONS OF THE HEART IN 
HEALTH AND DISEASE. THE UEAKT-S0UND8 
AND CARDIAC MURMURS. 
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Pericardial or frlctioD 



Seforb entering upon the study of the phjeical 
diagnosis of the difieasea of the heart, the studt;nt 
niust he familiar with its anatomy and physiology. 
For a description of the Htrncture and functions of 
this organ, he is referred to anatomical and physio- 
logical treatises. The plan of this work embraces 
the anatomical relationfl of tlie heart and tlie Bi>ace 
which it occupies within the chest, as physical con- 
• dltionu of health dutcnninahle liy normal siguaa 
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togetlier wltli tlie lieart-eounils. Having briefly 
stated these conditions of liealth, the morbid physical 
conditions which may be ascertained hy pereuaaion, 
Qtiscultation, and other methods of physical explora- 
tion, will he considered. The latter heading will 
include an account of the cardiac nturmurs. 

The Physioal Conditiotu of the Heart in Health. 

Tlie Pntcor did. The Superficial and Ikr. Deep Cardiac 
Space. — The area on the surface of the cheat corre- 
sponding to the space which the heart occupies within 
the chest, is the prsecordial region, or the pnecordia. 
The upper, lower, and two lateral boundaries of this 
region must be memorized. The upper boundary is 
the third rih, the lower ia a horizontal line passing 
through the fifth intercostal space; the left lateral 
boundary is at, or a little within, a vertical line 
passing through the nipple, the linea mammalia, and 
the right lateral boundary is represented by a vertical 
line situated about a finger's breadth to the right of 
the right margin of the sternum. As the volume 
of the heart varies, within certain limits, in difterent 
healthy persons, the boundaries of the prsecordia are, 
of course, not always exactly the same. The fore- 
going statements are aufficiently accurate for practi- 
cal puri>oaes. 

The horizontal line representing the lower boun- 
dary (5f the prsecordia, iutersects the jioint where the 
apex-beat of the heart is felt. The normal situation 
of the apex-beat must he recollected. In most healthy 
persons the apex-beat is felt in the fifth intercostal 
ajmce a little within the linea manimalis. This is, 
assuming the persons to be sitting or standing; in 
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scunilwncy on the back the boat Bomotimea risea to 
tliii fourth intercostal hIhico, ami it is 'BometimeB 
found in tlio fourth sjiace in the sitting or Btiiiiding 
poHition of the body. The distiince from the linea 
mammalia variea in different healthy j>erBon8; it is 
BuiHciently accurate to say it is a tittle within that 
line. The force of the apex-beat vnrlcs much in 
dirt'eront honlthy personB, owing to other causeH than 
the power of the lieurt'e action, such as the amount 
of muscular substance and fat in that situation, tho 
width of the intercostal space, the convexity of the 
cheat, tho relation to tho left lung, etc. Allowance 
is to be made for those variations in determining the 
abnormal modifications of the force of the beat, which 
belong amon^ the physicjil signs of diseaae. 

Within a portion of the prrecordia tho heart is 
uncovered of lung, and in the remaining portion 
lung intervenes between the heart and tho walla of 
tho chest. Tlio former of tliese portions is called the 
superticiai, and the latter is called tlie deep cardiac 
Hiiacc. The deep cardiac space on the right side 
extends to the median line. On the left side tlie 
lung recedes at a point on the median line on a level 
with the cartilage of the fourth rib, and the anterior 
border of the upper lobe makes an outward curve, 
rirturning inward at or near the apex of the heart. 
This leaves the heart uncovered within an area 
which, for practical purposes, may bo represented by 
a right-angled triangle, the hypothenuae extending 
from the median line on a level with the costal 

MBrtilage of tho fourth rib to tho apex of the heart ; 

■tbe fight angle formed by the median line and tho 
17 
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horizontal line wliicli forms the lower boundary of 
the prsecordia. 

The limits of the superficial cardiac space may be 
easily defined hy percussion. It is only necessary to 
ascertain the curved line formed by the receding 
anterior border of the upper lobe of the left lung. 
A distinct, although not great, dulnesa on percussion 
marks this border of the lung. The border of tbo 
lung is as distinctly marked by the abrupt diminu- 
tion of the vocal resonance, if auscultation be made 
with the stethoscope. The outer boundaries of the 
deep cardiac space may also be determined hy per- 
cuBsion ; distinct, although slight, duluoss marks 
the limits of the prtecordia. Defining thus the 
boundaries of the prsecordia and of the superficial 
cardiac apace in healthy persons, makes a good 
practical exercise in percussion. 

Relations of the Aorta and Pulmonary Artery to the 
Walls of the Chest. — The base of the heart, eapeeially 
in connection with auscultatory signs, is generally 
considered to be at the scci>nd intercostal space near 
the sternum, this situation being, in reality, just 
above the base. In this situation sounds produced 
at the aortic and tlie pulmonic orifice are best 
Btudied,either in health or disease. With reference to 
these sounds, the anatomical relations of the aoHa 
and the pulmonary artery to the right and the left 
second intercostal space are of importance. If the 
stethoscope be applied in the second intercostal space 
on the right side, close to the sternum, it is very 
near the aorta, and sounds produced at the aortic 
orifice are best heard in this situation. If the 
Btethoscopo be applied in the second intercostal space 
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on tlio loft side, it ifi very near the piilniouary ai'tory, 
Bud the Hoiinda pri)du(.t.-d ut the puhiionic oi'itice are 
best heard in thie situation. Refci'Qnco will be made 
to thcBc two xituutiona in giving an account of the 
heart-»ouiids in health and diBcaae, and of adventi- 
tious sounds or nmrninrn. 

The Heart-sounds. — The characters which diutin- 
guieh, rcHiKJctivL'iy, the first and the second sound of 
the lieurt are to he studied invpanitory to tlie study 
of the abnormal modi li cations which are important 
pliysical signs of disease. It is essential also to bo 
able always to make the distinction practically be- 
tween the first and the second sound in order to 
connect with eacb sound separately cardiac murmurs. 
The conventional sense of the term beart-sounds, as 
dintinguisbcd from canliac murmurs, must be borne 
in mind. The cardiac murmurs arc adventitious 
Bounds; they arc never merely abuormal modifica- 
tions of tlio boart-souiidH, but they are new sounda 
added to these. 

The two beart-sounds follow in a certain rhythmi- 
cal onler, and, in hmlth, this Huflices for the recogni- 
tion of eacli. It answera all practical puritoses to 
say that the first and tlie second sound follow each 
other lifter an interval whicli is just appreciable, this 
interval being the short pause of the heart. After 
tlio two sounds an interval is readily apprecialdo, 
called the long pause of the heart. It is not neces- 
sary to carry in tlie memory the exact relative dura- 
tion of each of the soundn and eacli of the intervals. 
The fractions of a unit, in fact, do not express the 
length of the sounds and intervals as correctly as less 

ifiuite expressions, inasmuch as the figures i-epreseot^ 



166 THE HEART. 

only the mean of variiLtinna witliin the limits of 
health. It IB sufficiently detiriite to say that, with 
the ear or stethoseopo applied over the situation of 
the apex-heat, tlie first sound ia longer than the 
second, louder, lower in pitch, and has a quality 
which may he called booming. Per contra, the 
second sound is shorter, weaker, higher in pitch, and 
has a quality which may be called valvular or click- 
ing. Aside from the relative length of the two 
Bounds, the other characters are more or less marked 
in diftercut healthy persons. 

These distinctive characters of the heart-sounds 
are apparent when the ear or stethoscope is applied 
over the apex. At the base of the heart, that is, in 
the second intercostal space near the sternum, the 
characters of the firet sound are not the same. The 
Bccond sound in thissituationislouderthanthefii-st. 
This sound is said to be accentuated at the base, the 
first sound being accentuated at the apex. Moreover, 
the tiret sound at the base may not bo longer than 
the second; it loses more or less of its booming 
quality, the pitch remaining lower than that of the 
second sound. Removing the ear or the stethoscope 
a certain distance from the apex in any direction, 
occiisions similar changes in the characters of the 
fii-st sound. The interposition of several thickneases 
of a napkin has the same efl'ect. 

From the ditferential characters over the apex, and 
the rhythm in other situations, there is no difficulty 
in distinguishing the first from the second sound in 
health. In cases of diseaflc, however, owing to dia- 
turbauco of the rhythm, modifications of the charac- 
ters of the first sound, and the absence sometiraee of 
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one of the Hoiinda, other means of recognition raufit 
he resorted to. If the ajiex-beat can lie felt, thia 
4>fi'era a ready way for recognizing the first Bound — 
the Bound wliicli ie synchronous with the aj>ex-beat 
IB, of course, the first sound. This mode is not 
alwajH available, inasmuch as the apex-beat cannot 
always be felt. Anotlier mode is always available, 
namely, feeling the carotid pulse. The carotid pulse 
18 BynuhronouH with the first sound, whereas there is 
a slight interval between thia sound and the radial 
pulse. 

The student is aided in comprehending certain . 
physical signs by taking into view the mechanism 
of the production of the heiii't-sounds. The second 
sound is producefl by the sudden forcible closure of 
the aortic and the pulmonic valve. This closure i8 
eaused by a retrograde movement of the columns of 
blood in the aorta and pulmonary artery, directly 
the ventricular systole is ended. The retrograde 
Bioveraeut is due to the recoil of the coata of the 
arteries which have been dilated hy the column of 
blood moving onward during the ventricular systole. 
This recoil causes regurgitation into the ventricle 
when either the aortic or the pulmonic valve is 
rendered incompetent by lesions. The mechanism 
of the first sound is less simple. This sound is in 
part due to the forcible tension of the auricular- ven- 
tricular valves, caused hy the systole of the ventricles. 
la this way is produced a valvular element of the 
first sound. That the impulsion of heart against 
tlie walls of the chest furnislies another element 
seems demonstrable. To this element of impulsion 
the fii-st sound is indebted for its greater intensity, 
17* 
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aBcora]iared with the second sound, its length, and 
its booming quality. This is shown by the fact, 
already stated, that when auscultation is made at a 
certain distance from the apex, these characters are 
eliminated, and by the fact that dieeaees which 
diminiah or arrest the impulsion movements of the 
heart produce the same modifications. The valvular 
element of the first sound is weaker than the second 
sound, a fact which at first occasions surprise when 
the diflference in size between the aortic and pulmonic 
and the auric ulo- ventricular valves is considered. 
. The explanation of this apparent incongruity is as 
follows: the aortic and pulmonic segments at the 
end of the ventricular systole are in contact with 
the arterial walls, and are expanded when the recoil 
of the latter follows. On the other hand, when the 
ventricular systole takes place in health, the auric- 
ulo- ventricular valves are not in contact with the 
walls of the ventricles, but they are floated'out and 
the orifices are nearly or quite closed ; the movement 
of the blood, therefore, in the systole only renders 
these valves tense. The second soand, in other 
words, is due to the expansion of the sigmoid valves 
of tlie aorta and pulmonary artery, whereas, the 
valvular element of the first sound is due to the 
tension of the auriculo- ventricular valves. The 
foregoing points relating to the heart-sounds were 
contained in my prize essay "On the Clinicjil Study 
of the Heart-Sounds in Health and Disease," published 
in the Transactions of the American Medical Asso- 
ciation in 1858.' 
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A point in relation to the eecond sound of the 
heart has an interesting and imjiortant bearing on 
auscultation in disease, namely, the study of this 
sound ae produced at the aortic and the pulmonic 
orifice separately. Itecalling the anatomical relations 
of the aorta and the pulmonary artery to the walls 
of the chest, if the stethoscope be applied in the 
second intercostal space on the right side close to 
the sternum, the characters of the second sound are 
derived chiefly from the aortic valve, and if the 
stethoscope be applied in the second intercostal 
space on the loft side close to the sternum, the 
characters of the second sound are derived chiefly 
from the pulmonic valve. The correctness of this 
statement is proved by difterences in the characters 
of the sound on tlie two sides in health, and by the 
modifieationB in cases of disease. These morbid 
modifications will enter into the physical diagnosis 
of canliac att'ections. In health the aortic second 
sound is somewhat louder, higher in pitcli, and the 
valvular quality more marked than the pulmonic 
second sound. The student should verify these 
points of dift'erence by the study of the second sound 
in the two situations just named. In order for the 
comparison to be a fair one in health and available 
in the diagnosis of disease, the normal anatomical 
relations to the walls of the chest, of the aorta, and 
pulmonary artery must be preserved. These rela- 
tions ai'o affected by changes in the symmetry of the 
chest, and sometimes by enlargement of the heart. 
The lungs must also be free from disease; otherwise, 
the conduction of the sounds will be abnormal. 
^^^ The movements of the auricles and the ventriclc^^^gd 
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are to be kept ill mind with reference to the under- 
standing of certain physical signs of disease. Points 
of especial importance are the contraction of the 
aurieleR in the latter part of the long pause of the 
heart, preceding the ventricular systole, and the 
twisting of the heart from left to right in the systole, 
this movement being reversed in the diastole. In 
these systolic and diastolic twisring nidvements, 
the pericardial surfaces move upon each, but in 
health noiselessly owing to their smoothness and 
moisture. The movements occasion an ausculta- 
tory sound wheu the surfaces are roughened by the 
presence of lymph. Other points are the size of the 
pericardial sac, that is, its capability of holding when 
filled, but not dilated, from fifteen to twenty ounces 
of liquid, and its attachment, not to tlie base of the 
heart, but to the vessels above the base. 

Fhysical ConditioDa of the Heart in SiBeese. 

' The physical conditions of the lieai-t in disease, 
which are determinable by physical exploration, are, 
1st, enlargement of the heart ; 2d, abnormal impulses 
and modilications of the apex-beat; 3d, valvular 
lesions; 4th, roughness of the pericardial surfaces; 
and, 5th, lit|nid within the pericardial sac. Having 
considered these conditions, an account of abnormal 
modifications of the heart-sounds and cardiac mur- 
murs will conclude this chapter. 

Enlargemenl of (he i/ear/.^Enlargement of the 
heart may be slight, moderate, great, or very great, 
these terms expressing different degrees of enlarge- 
ment with sufficient precision for clinical purposes. 
In cases of very great enlargement, the space within 
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ithe whest wliich tlie heart occupieB may be from four 
io five timoB larger than in licaUh. Tlie situation 
af the base of the heart remains but little, or not at 
all, changed in ciiBcs of enlargement; the increased 
Bx>ace which the heart ocenpies is therefore down- 
ward. This increased space extends much more to 
the left than to the right ; the left border of the 
heart, in proportion to the enlargement, is carried 
licyond the mammary line on the left side, whereas, 
the right honler ia carried comparatively but little 
beyond the normal right lateral boundary of the 
pnecordia even when the enlargement is very great, 
The superficial cardiac space ia enlarged in propor- 
tion to the enlargement of the heart ; the organ 
pushes to the left the receding anterior border of the 
upper lobe of the left lung, and is proportionately in 
contact, uncovered of lung, with thewalleof theehcst. 
The apex of the heart is lowered in proportion to the 
enlargement, and it ia carried more or less to the left 
of its normal situation. It may be lowered to the 
sixth, Bcventh, eighth, or ninth intercostal space. 
The eidargement of the heart is rarely equal in all 
its jiarts. The enlargement may be entirely or chiefly 
of either the right or the left ventricle. Enlargement 
of the right ventricle and auricle tends to carry the 
right side of the heart more to the right than when 
the left ventricle and auricle are enlarged. The 
situation of the apex is also affected by the parts of 
the heart in which the enlargement predominates. 
The apex is carried further to the left of its normal 
situation, other things being equal, when the enlarge- 
ment predominates on the right side of the heart; 
and it is lowered without being carried far to the 
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left wlion the cnliir^fmciit of the loft vontrlck' \a-o- 
domiimtea. The apex of the organ in cases of con- 
siderable or of great enlargement becomes changed 
in form; it is rounded or blunted. This change is 
most marked when enlargement of the right ventri- 
cle predominates. All these points are of importance 
with reference to the comprehension of the physical 
signs of enlargement of the heart. 

Enlargement of tlie heart may be entirely due 
either to hypertrophy or to dilatation (simplo liyiier- 
trophy ami simple dilatation). If, however, the 
enlargement be sufficient to occasion notable dis- 
turbance of the circulation, both these forms of 
enlargement are usually combined, but, as a rule, 
one or the other form predominating, so tliat, of the 
eases of disease of the heart which come under medi- 
cal treatment, the majority are eases of eitlier enlarge- 
ment with predominant hypertrophy or enlargement 
with predominant dilatation. 

These widely diti'erent physical conditions are con- 
cerned especially in the abnormal impulses and modi- 
fications of the apex-beat, as well as, also, the heart- 
sounds. 

Abnormal Impulses of Ike Heart, and Modifications 
of the Apex-heat — The abnormal situation of the apex 
of the heart when enlarged Las been stateil. Gener- 
ally the situation is determinable by the apex-beat. 
It has been seen that in health the beat is sometimes 
not appreciable by the touch, owing to the thickness 
of the soft parts and the conformation of the thorax, 
and, for these reasons, the force of the beat varies 
much in ditterent healthy persona. Exclusive of 
normal variatioiis, the beat is generally strong and 
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' prolonged in proportion as tJio heart is enlarged hy 
Bypcrtropliy. There are exceptions to this state- 
ment, which are to be explained by the altered form 
of the apex ; when it loses its jiointed form, it does 
not 80 readily eomo into contact with the walle of 
the chest in an intercostal space, iind, hence, tlie beat 
may be weak although the ventricular systole be 
abnormally powerful. On the other hand, the apex- 
beat ie weakened by dilatation, and it may be want- 
ing as a result of diminishe*! power of the systole of 
the ventricles. The apox-beat is also abnormally 
weak in fatty degeneration and softening of the 
heart, as well as in functional debility of tlie organ 
incident to other diseases than those of tlie heart. 

If there be considerable or great enlargement, the 
heart being in contact with the walls of tlio chest 
over ft larger area than in health, impulses other than 
the apex-beat are generally apparent to the eye aiiJ 
touch. Not infrequently impulses are appreciable in 
each intercostal space between the situation of the 
apex and the base of the heart. These abnormal 
inipulsefl are felt to bo strong in projKirtion aa the 
enlargement is due to hypertrophy, and weak in 
proportion as dilatation preilominatea. Enlargement 
seated in the right ventricle causes an impulse in the 
epigastrium, which is strong or weak in proportion 
as hypertrophy or dilatation predominates. Cardiac 
impulses are felt and seen in abnormal aituationa 
when the heart is removed from its normal situation 
by the prceaurc of an aneurism, or other tumor, by 
plouritic efl'usion, liydrojteritouenm, etc. The error 
of mistaking for a cardiac impulse the pulsation of 
aa anourismul tumor Is to be avoided. Anotbcj 



204 



THE HEART. 



error is to \>e avoided, namely, mistaking abnormal 
impulses due to the heart being uncovered of lung 
from shrinking of the latter in certain pulmonary 
affections, for impulses denoting enlargement of the 
heart.. In eases of enlargement by hyiiertrophy, a 
heaving movement of the whole prwcordia is some- 
times felt when the hand is applied to the cheat. A 
violent shock is sometimes felt by the hand applied 
to the prrecordia, but without a sense of increased 
muscular power, iu cases of purely functional disorder 
of the heart. 

Valvular Lesions. — The lesions affecting the valves 
of the heart are of a varied character, for an account 
of which the student is referred to treatises on 
cardiac diseases, or on pathological anatomy. It 
suffices here to consider tliat, with reference to 
physical signs and pathological eftects, they may be 
distributed into three groups, as follows : Ist, lesions 
which diminish more or less the size of the orifices, 
or obstructive lesions ; 2d, lesions which render the 
valves more or less incompetent and permit regurgi- 
tation, or regurgitative lesions; and, 3d, lesions 
wliicli roughen the surface over which the blood 
moves, without occasioning either obstruction or 
regurgitation. The latter may be distinguished as 
innocuous lesions, giving rise to no pathological 
eftects, although represented l)y cardiac murmurs. 

It is useful to bear in mind that, in the great 
majority of cases, valvular lesions are seated in the 
left side of the heart, that is, they are either mitral 
or aortic. Tricuspid and pulmonic lesions are com- 
paratively rare, and they are generally congenital. 
Not infrequently mitral and aortic lesions coexist. 
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and there may be coexisting lesions at all the orifices 
of the lieart. 

Valvular lesions are represented by cardiac mur- 
murs. By means of the murmurs the existence of 
lesions is evidenced, their situation at the different 
orifices may be ascertained, and, generally, it is 
practicable to determine whether they occasion ob- 
struction or regurgitation, or both. These several 
points of inquiry will be considered presently under 
■ the heading cardiac murmurs, and in connection 
with the lesions of the different valves respectively 
in the next chapter. 

Roughness of (he Pericardial Surfaces. — In place of 
the smoothness of the pericardial surfaces in health, 
which permits their movements upon each other 
noiselessly, the presence of the inflammatory product 
lymph, and, in some rare instances morbid growths, 
occasion an adventitious sound or raunuur, which 
will he noticed in connection with other murmurs, 
and as entering into the physical diagnosis of peri- 
carditis. 

Liquid within Ike Pericardial Hac. — More or less 
liquid transudes into the pericardial sac in eases of 
general dropsy or anasarca, but rarely in very large 
quantity. Liquideft'usion occurs in acute ]«)ricarditis, 
and in this affection the sac may become filled with 
liquid. In some ea^es of chronic pericarditis the sac 
is greatly dilated by liquid, the quantity amounting 
to four pounds, or even more. 

Wlien the iiericardial sac is filled with liquid, 

without being dilated, it forms, virtually, a pyriform 

tumor withiu the cheat, the base of which is at the 

I sixth or seventh intercostal spiic*^; the apex riaenj 

18 
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nearly to the sternal notch; the left lateral border 
ia considerably beyond the nipple, and the right 
lateral border is more or less beyond the right marghi 
of tlio prtecordia. The anterior portion of the filled 
pericardium is mostly uncovered of lung and in con- 
tact with the walls of the chest. Within this area 
there is either notable dulness or flatness on percus- 
sion, together with absence of respiratory murmur 
and of vocal resonance. By means of these signs, 
the boundaries of the pyriform tumor may be readily 
delineated on the surface of the chest. 

When the pericardial sac is partially filled with 
liquid, the same signs are present, but within an 
area of less extent, and the configuration of the pyri- 
form tumor is wanting. 

In cases of chronic pericarditis with a large accu- 
mulation of liquid, the pericardial sac is dilated so 
that its lateral boundai'ies may extend nearly to the 
axillary and infra-axillary regions. Under these 
cireuraatances, flatness on percussion, absence of res- 
piratory murmur and of vocal resonance, are present 
over the greater part of the anterior aspect of the 
chest. 

Abnormal Modifioatione of the Heart-sounds. 

In order to appreciate the abnormal modifieationa 
of the heart-sounds, their normal characters arc to be 
kept in mind {vide page 195), and the student must 
be practically familiar with thera. The modifica- 
tions relate especially to the intensity and quality of 
the first and the second sound. Either of the two 
sounds may be suppressed. 

The first sound liaa all its normal characters 
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intensified when the power of the ventricular sys- 
tole is increased by hypertrophy. The Bouiid is 
louder than in health ; it is longer, and the booming 
quality is more marked. It" obstructive or regurgi- 
tant valvular lesions do not exist, the second sound 
!8 also intensified, without change in other respects. 
The first sound, when much intensified, sometimes 
hasaringing tone or tinnitus. This is also sometimes 
observed in health when the power of the heart's 
action from any cause is increased. 

In some cases of violent palpitation the first sound 
is notably intense, but short and valvular in quality. 
I aujipose the explanation of this to be as follows: 
the ventricles contract with a kind of spasmodic 
action upon a small quantity of blood; and, under 
these circumstances, the auriculo-ventricular valves, 
not being floated out as they are wlien the ventricles 
arc well filled, expand with force in the ventricular 
systole, instead of Ijeing merely made tense as in 
health. Ilenee, the valvular element of the first 
sound is much intensified, while those characters of 
the first sound which are due to the impulsion of the 
heart against the walls of the chest, may be feeble or 
wanting. 

"Weakening or suppression of the first sound over 
the ajiex is an effect of those affections of the heart 
which diminish the power of the ventricular sys- 
tole. These affections are enlargement from dilata- 
tion, atrophy, fatty degeneration, and softening. 
If the sound be notably weakened, it becomes short 
and valvular like the second sound. These changes 
show that the characters dependent on the element 
impulsion are affected more than the valvular 



element. Liijuid cft'usioii within tlie pericardiiini 
renders the first sound more or less weak and valvu- 
lar, the charactera derived from impulsion being, 
under these cireumstanees, wanting. Diminished 
power of the heart's action from other than cardiac 
diseases, involves weakness of both of the heart- 
sounds, but more especially of the first sound. 

The abnormal modiiications of the second sound, 
which are chiefly of interest and importance, relate 
to the aortic and pulmonic sound considered sepa- 
rately. Bearing in mind the mode of interrogating 
the aortic and tlie pulmonic orifice with reference to 
the valvular sound derived from each independently 
of the other {vide page 199), a coniitarison of the two 
sounds in diseases of the heart afi'orda often useful 
information. Whenever, from mitral obstruction 
or regurgitant lesions, or both combined, the blood 
propelled by the left ventricle into the aorta is 
diminished, the recoil of the arterial coats, after the 
ventricular systole, is lessened ; consequently, the 
aortic segments expand with less force, and the 
valvular sound is weakened. Diminished intensity 
of the aortic sound thus represents an abnormal 
dimiuution of the quantity of blood propelled into 
the systemic arteries in the systole of the left ven- 
tricle, and this diminished intensity is, in a measure, 
a criterion of the amount of mitral obstruction or 
mitral regurgitation, or both combined. In some 
cases of extreme obstruction or regurgitation, the 
aortic sound is completely suppressed. How is 
weakening of this sound to be determined and 
measured? By comparison with the pulmonic 
sound. Tfow, as will presently appear, the pulmonic 
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I Kiund IB apt to be intensified when the aortic sound 
k is weakened. Hence, the former is not an accurate 
I standard for this comparison; hut it suffices for an 
approximation to accuracy. In cases of hypertrophy 
of the left ventricle without ohstructive or regurgi- 
tant valvular lesions, the aortic sound is ahiiorraally 
intensitied. These eases arc, however, of rare occur- 
rence. They occur chiefly in connection with fihroid 
or atrophic lesions of the kidneys. 

A simpler cause of weakening or suppre^ion of 
I vthe aortic sound, is damage from lesions of the 
I aortic valve. In proiKirtion as tlie function of this 
valve is impaii-ed by lesions, the intensity of the 
sound is diminislied, and if the function of the 
valve be lost, the sound is wanting. In these cases, 
the pulmonic sound heing but little or not at all 
aft'ected, it is an accurate standard for the compari- 



The pulmonic sound is weakened in the rave 
I instances of lesions affecting the pulmonic valve. 
This sound is oftcner intensified than weakened. 
It is notably intensilied when the right ventricle is 
hypertrophied, and especially when this hypertrophy 
is associated with dilatation of the left auricle re- 
sulting from mitral obstruction or regurgitation. 
These lesions weakening, as has just been seen, the 
aortic sound, the contrast between the aortic and 
J the pulmonic sound in some cases of mitral lesions 
} fc very marked. The pulmonic sound is sometimes 
[ loud while the aortic sound is suppressed. 

In comparing the aortic and the pulmonic sound 
kin disease, as in health, it is to be assumed that the 
KibDatomical relations of the aortic and the pnlmo- 
18* 
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nary artery to tlie aeeoiid iiitercoBtal space on either 
side, dose to the atenium,are uot matei-ialiy altered, 
and that the lungs are free from leaiona in conse- 
quence of which the conduction of the sound on 
either side 18 abnormal. 

Returning to the first sound of the heart, the 
mitral and the tricuspid part of the valvular ele- 
ment of this sound may be studied separately. 
"With the stethoscope applied at or a little to the 
left of the aj>ex, the valvular elcmout of the first 
sound, which is heard, is derived chiefly from the 
mitral valve. On the other band, if tlie stethoacope 
be applied at or near the right lower border of the 
heart, the valvular element is derived chiefly from 
the tricuspid valve. Notable weakness or suppres- 
sion of the mitral valvular sound as compared with 
the tricuspid, represents impairment of the function 
of the mitral valve, and, per contra, notable weak- 
ness or suppression of the tricuspid valvular sound 
denotes impairment of the function of the tricaspid 
valve. Allowance, in this comparison, is to he made 
for a normal disparity, the mitral valvular sound 
being louder than the tricuspid, in health. 

Reduplication of Heart-sounds. — The sounds of the 
heart are said to be reduplicated when either the 
first or the second sound is repeated, or when each 
sound occurs twice before the long pause or interval. 
Considering the heart-sounds as represented bj the 
whispered words Luh-dup, reduplication of the first 
sound is expressed by Lub lulxlup, of the second 
by Lub-dujj dup, and of both sounds by Lub lub- 
dup dup. 

Clinically, reduplication of the second sound is 
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much more frequent than reduplication of either 
the first Bouiul, or of both sounds. Yet, accepting 
the explanation which soems most reasonable of tliia 
anomaly, both sounds should always be reduplU 
I ested, that is, neither should be reduplicated sejia- 
I lately. It is probable that both sounds are always 
reduplicated, but the reduplication of one of them 
(generally the first soujid) from its feeblenesa is not 
appreciable. 

There is a form of disorder which may be con- 
founded with reduplication of both sounds of the 
heart. In this disorder, with every alternate reve- 
lation of the heart, the sounds are weak, and the 
ventricular systole is not represented by a radial 
pulse, the force of the contraction of the ventricle 
being iiieufficient to cause an appreciable pulsation 
in the remote arteries ; hence, the heart-sounds occur 
twice for each pulse at the wrist. Under these eir- 
cumefances, however, the carotid pulse may gener- 
ally, if not always, be felt with the weak, as well 
as with the stronger, ventricular contraction, and in 
L this way the error of confounding the disorder with 
I reduplication may be avoided. 

The explanation of reduplication is, that instead 
J of the two ventricles contracting in unison, as in 
I'ihealth, one contracts a little before the other. This 
r explanation accounts satisfactorily for the anomaly. 
Reduplication of the heart-sounds may occur in 
L'^onnectiou with cardiac lesions, or there may be no 
r.evidence of any organic aifection. In the latter 
kttute, the anomaly falls properly among the varied 
I'ibnnB of functional disorder of the heart. Whether 
■or not it be connected with lesions, it has no im- 
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It is usually of 



portant pathological sigiiificau 
temporary duration. 

Cardiac lllnrmure. 

All adventitious, abnormal sounds whieli are 
added to tLe heart-sounds, are embraced by the term 
cardiac murmurs. Let it be borne in mind that, 
conventionally, the murmurs are never abnormal 
modifications of the heart-sounds, but always newiy 
produced sounds, and they always represent morbid 
conditions of either the heart or the blood. When 
due to morbid conditions of the blood, they are 
called inorganic, anemic, hfemic murmurs, and 
when they represent valvular lesions or changes 
ivithin the heart, they are distinguished as organic 
murmurs. 

The organic murmurs may be distributed into 
three groups after differences in quality, namely, 
Ist, soft; 2d, rough; and 3d, musical murmurs. 
The soft murmurs resemble the sound produced by 
air from the nozzle of a pair of bellows, and, hence, 
are often called bellows murmurs. Murmurs are 
eaid to be rough when their qualities may be ex- 
pressed by such terms as rasping, grating, creaking, 
croaking, etc. They are called musical when the 
Bound is a musical note. The bellows murmurs are 
of most frequent occurrence, and the musical are 
much more rare than the rough murmurs. The 
quality of a murmur does not in general invest it 
with any special pathological or diagnostic signifi- 
cance. The murmurs vary in pitch, being either 
relatively high or low. The variations in pitch are 
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'fu! in iiiiling to discriminate different coexiBting 
murmurs. 

This accoimt of organic murmurs applies to those 
produced at the oriiieea or within the cavities of the 
heart. They are distinguished as endocardial mur- 
murs. Adventitious sounds are, however, produced 
upon the external surface of the heart. These con- 
stitute what is called exocardial, pericardial, or 
friction murmur. 

Endocardial murmurs are produced by hlood- 
•rents pursuing either a normal or an abnormal 
;irection. "With a familiar knowledge of these 
irrenta, and of tlieir relations with the heart- 
lands, the several endocardial murmm-s are very 
ily understood, as regards points involved in their 
ifferentiation from each other. The student is, 
lerefore, advised first to become acquainted with 
blood -currents, in health and in disease. Di- 
iting the attention to the left side of the heart, 
there are two normal blood-eurrents, namely, the 
current i'rom the left auricle to the left ventricle, 
and the current from the left ventricle into the 
aorta. These may be distinguished as the direct 
currents. The first is the mitral direct current, and 
le second is the aortic direct current. Two abnor- 
I currents may occur in the left side of the heart, 
lese currents can only take place when the valves 
rendered incompetent by lesions. The incom- 
iteucy of the valves allows of regurgitation, and 
abnormal currents may be distinguished as 
the regurgitant currents. One of these is a current 
backward from the left ventricle into the left 
^uricle, owing to incompetency of the mitral valve j 
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this is tlie mitra! regurgitant, current. The other 
is a current backward from the aorta into the left 
ventricle, arising from incompetency of the aortic 
valve; this ib the aortic regurgitant current. 

What are the relations of those four currents in 
the left side of the heart with the heart-sounds? 
The mitral direct current takes place when the 
auricles contract. The contraction of the auricles 
precedes the ventricular sjatole. The ventricular 
systole IB aynelironous with the first sound of the 
heart. The mitral direct current, therefore, takes 
place just before tlie first sound of the heart. It 
begins after the second sound, and continues until it 
is suddenly and completely arrested by the contrac- 
tion of the ventricle. It is obvious that the current 
cannot continue during the ventricular contraction, 
that is, when the first sound of the heart isproduced. 
The mitral regurgitant current ia caused by the con- 
traction of the ventricle ; the current, therefore, must 
take place with the first sound of the heart. This 
current is systolic in the time of its occurrence, 
The aortic direct current, being caused by the con- 
traction of the left ventricle, takes place with the 
first sound of the heart. It is, therefore, coincident 
with the mitral regurgitant current. The aortic 
regurgitant current is caused by the recoil of the 
urterial coats upon the column of blood within the 
aorta directly after the ventricular systole, and as 
this recoil causes the second sound of tbe heart, the 
current and this sound must be coincident. 

Recapitulating the relations of the four currents 
with the heart-sounds, the aortic direct and the 
mitral regurgitant take place with the first sound — 
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they art! syatnlic currents; the mitritl direct eiirront 
precedes the first soiinLl — it is presystolic, ami tlie 
aortic regurgitant current takes place with the 
second Bound — it is diastolic. 

Analogous blood-currents take place in the right 
side of the heart, and have eorrespondiug rclationB' 
with the hoart-aounda. These currents arc the tri- 
cuspid direct, the tricuspid regurgitant, the pulmonic 
direct, and the pulmonic regurgitant. The pulmonic 
regurgitant is exceedingly rare in consequence of the 
infrequency of puhnonic lesions ; hut the tricuspid 
regurgitant is not uncommon, and prohahly occurs 
without valvular lesions or enlargement of the heart 
when the right ventricle is distended with hlood, 
constituting what has hecn called the "safety 
valve function" of the tricuspid orifice. 

Organic endocardial murmurs are produced by 
the foregoing direct and regurgitant hlood currents, 
and they are designated hy the same names, that is, 
they are either direct or regurgitant. Thus, there 
are produced in the left side of the heart — the side 
in which vulvular lesions are seated in the great 
majority of cases — a mitral direct murmur, a mitral 
regurgitant murmur, an aortic direct mnrmur, and 
an aortic regurgitant murmur. In the right side of 
;tiie heart there may be produced corresiKinding 
murmurs, namely, a tricuspid direct, a tricuspid 
regurgitant, a pulmonic direct, and a pulmonic 
regurgitant. It remains to jKiint out the means 
of ditterentiating these several murmure aside from 
their relations with the heart-sounds. 

Mitral Direct Murmur. — This murmur is presys- 
.tolic It hegiiia after the second sound and em 



abrniitly witli tlie lirst soiiud. Almost invariably 
this murmur is rmigb in quality ; occasionally it ia 
a soft bellows murmur. When rough it is often quite 
loud. The rough quality is peculiar ; it is suggestive 
of vibration, and may be imitated by causing the 
■lips or the tongue to vibrate with the breath in ex- 
piration. I state the mechanism of this murmur, 
inasmuch as the explanation is original with me, 
and has not been as yet generally accepted. It is 
caused by the vibration of the mitral curtains, and 
takes place especially when those curtains are united 
at their sides, leaving a narrowed orifice tlii-ough 
which the mitral direct current of blood flows. 
Tlirowing the lips into vibration with the breath, 
represents not only the quality of the murmur, but 
the mode of its production. The physical conditions 
which are requisite generally for its production are 
a narrowed mitral orifice, and fiaccidity of the mitral 
curtains. The latter of these conditions does not 
always exist in cases of mitral obstructive lesions, 
and, hence, the murmur by no means always accom- 
panies these lesions. When it is considered how 
loud a blubbering sound may he produced by the 
vibration of tlie lips with a feeble current of air, 
it is not difficult to understand that an intense 
murmur may be caused by a current of blood pro- 
pelled by the comparatively weak contraction of the 
auricle, 

A mitral direct murmur may be produced with- 
out mitral lesions, the murmur having the same rough 
quality as when lesions exist, and being also quite 
loud. This statement, based on clinical proof, was 
made by me many years since, together with the 
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explii nation. It occurs when there are aortic lesions 
which permit free regurgitation. Under tltesc cir- 
eurafltances, at the time when the auricular contrac- 
tion takes place, the left ventricle is already filled 
with blood; tlie mitral eurtaina are floated out so 
as to be in contact with each other, and the mitral 
direct current passing between the curtains throws 
them into vibration precisely as when the orifice is 
narrowed. ■ The vibration of the lips when lightly 
in contact, caused by the expired breath, illustrates 
the manner in which a mitral direct murmur takes 
place without mitral lesions. The murmur, thus 
occurring without mitral lesions, is not constant ; it 
is now present and now absent, de^iending, as it does, 
on the quantity of blood within the left ventricle 
at the time of the contraction of the auricle. It 
follows from what has just been stated, that a mitral 
direct murmur is uot always a sign of mitral obstruc- 
tive lesions, when there is free aortic regurgitation. 

This murmur is limited to a circumaeribed space 
around the apex of the heart. However loud the 
murmur may be in this situation, it is lost within 
a short distance from the apex. 

A mitral direct munuur is never due to a morbid 
condition of the blood. Although it occurs without 
mitral lesions, yet, inasmuch as its occurrence then 
requires the existence of aortic regurgitant lesions, 
it cannot be said to be an iaorganic murmur. 

Miirul Regiirgitmit Murriiur ; Mitral Systolic Non- 
Tegnrgitant, or Intra-ventricular Murmur. — The 
mitral regurgitant murmur, synchronous witli the 
first sound, that is, a systolic munnur, may be soft, 
rough, or musical in quality, its intensity and pitch- 
19 
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being variable. Aside from its relation with tlie 
fii-st Bound of the heart, it is diatiiiguisLed by havJDg 
its maximum of intensity at or near the situation of 
the apex-heat. It may be limited f o a circumscribed 
area, and if heard at a distance from the apex, it is 
best transmitted laterally around the left side of the 
chest. It is often heard on the' posterior aspect of 
the chest on the left side near the lower angle of the 
scapula, and not infrequently in the corresponding 
situation on the right side. 

A murmur with the first sound heard within a 
limited area at the apex, may be due to roughness of 
the endocardial membrane without mitral incompe- 
tency, and, consequently, without a mitral regurgi- 
tant current. This is a mitral systolic non-regurgi- 
tant murmur. It may also be called an intra-ven- 
tricular murmur, being produced, not at the mitral 
orifice, but within the ventricle. This murmur 
cannot always be discriminated from a feeble mitral 
regurgitant murmur. If,- however, a mitral murmur 
be conducted laterally for some distance to the left 
of tlie ai>ex, and if it be heard on the hack, it may 
be considered to represent mitral regurgitation. A 
mitral systolic, non-regurgitant, or intra-ventricular 
murmur, is the murmur present in endocarditis. 

It ia probable that the impulse of the apex of the 
heart against the adjacent portion of lung some- 
times forces the air from the air vesicles sufficiently 
to give rise to a blowing sound occurring with each 
ventricular systole. This is liable to be confounded 
with an endocardial murmur. Produced in the way 
just stated, it may be lu-ard only during the act of 
inspiration, and especially at the end of this act. 
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A mitral systolic murmur \s rarely, if ever, due to 
an abnormal condition of the blood, without any 
anatomical change in tlie valve or eudocai-dial 
membrane. Conditions of the hlood, however, 
which are favorable for the production of inorganic 
murmurs, may intensify this murmur as well aa any 
of the organic murmurs. 

Aortic- Direct Murmur. — This murmur, like the 
mitral regurgitant, and the mitral syatolie non-re- 
gurgitant murmur, occurs with the first sound of the 
heart, that is, it is systolic. Of the organic murmurs 
in the left side of the heart, the murmurs just named 
and the aortic direct murmur, are synchronous, the 
others having different relations with the heart- 
sounds. The aortic direct murmur differs from the 
mitral systolic murmur in having its maximum of 
intensity at the base of the heart. It is loudest in 
the second intercostal space near the sternum. As 
a rule, it is louder in this intercostal a^iace on the 
right than on the left side ; this rule, however, has 
frequent exceptions. It is transmitted better and 
further upward than downwai'd. It is always heard 
over the carotid artery; and it is sometimes louder 
over this artery than at the base of the heart. As 
a murmur may be produced within the carotid 
[ artery, it is desirable to detenniiie, when a systolic 
r Jnurmur is heard at the base, whether the carotid 
[■ murmur is a transmitted murmur or not. This point 
1 !b to be settled by comparing the murmur over the 
^earotid with the murmur at the base, as regards 
i^nality and pitch. If the quality and pitch of the 
murmur in the two situations are the same, it is fair 
pto consider the murmur in the carotid as not pre 
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iliK-cil witliiu tilt' artci'y, but coiidui.-tuil Ijj Uie bloixl 
current froiu tlie aortic orifice. 

Au aortic diroct luurniur is frequently inorganic. 
It is to bo considered as such wbeu it is not associ- 
ated with an aortic regurgitant murmur; when the 
heart is not enlarged ; when anreniia is shown by the 
presence of nmrmui's in tlio large arteries; and when 
there is the venous hum in the neck — these. physical 
evidences of anainiia being associated with pallor or 
with symptoms pointing to that condition of the 
blood. Moreover, an inorganic murmur is very 
rarely rough, and it is variable in its occurrence, 
being at one time present and at another time absent, 
whereas, an organic nmrniur is, in general, constant. 
Associated with other evidence of ancemia, an aortic 
direct murmur may, uevertheless, be organic, but, 
under the differentiating circumstances just stated, 
the lesion represented by the murmur, if the murmur 
be organic, must be innocuous, so that it is not of 
great practical importance to determine whether tlic 
murmur be or be not inorganic. 

Like the other organic murmnra, an aortic direct 
murmur varies in diii'erent cases in its intensity, 
quality, and pitch. An organic aortic direct mur- 
mur, per ae, <Joe8 not denote always aortio obstruc- 
tion. It may be due simply to roughness of the 
membrane at or above the aortic orifice. 

Aortic Megurgitant Murmur ; Aortic Diastolic iVbn- 
regurgitant Murmur. — An aortic regurgitant murmur 
occurs with the second sound of the heart, and it is 
the only one of the organic murmurs produced in 
the left side of the heart which lias this relation 
with the heart-sounds. It is, therefore, readily 
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eiiougli (liacrimiimted from the other mummi-s. It 
is almost always he^rd at the htvm of the heart, hut, 
in some instances, when not appreciiihle at the hase, 
it is heard a little below the base, namely, near the 
sternum on the left side on a level with the fourth 
costal cartilage. In the latter situation it has gene- 
rally its maximum of intensity. It is transmitted 
best in a downward direction, being often heard at 
the apex, and sometimes considerably below this 
point. It is never inorganic. It is usually not 
intense, low in pitch and soft; but it may be loud, 
high, rough, or musical. 

A short murmur is sometimes produced by the 
retrograde movement of the blood-current within 
the aorta, the aortic valve being sufficient, and re- 
gurgitation not therefore taking jilace. This mur- 
mur is due to roughening of the lining membrane of 
the aorta by atheroma or calcareous deposit, and it, 
is always jireceded by an aortic direct murmur. It 
occurs directly after the systole, and ends with the 
eecond sound. Although of such brief duration, it 
is distinctly recognizable and distinguished from 
the preceding aortic direct murmur. I have long 
been accustomed to demonstrate this murmur in 
private teaching, and have called it an aortic dias- 
tolic non-regurgitant murmur. It cannot be said 
to have practical importance, inasmuch as the lesion 
giving rise to it is represented by the aortic direct 
murmur which precedes it. 

CoexUiing Endocardial Murmurs. — The murmurs 
referable to the left side of the heart, which have 
been considered, are often found in combination ; 
two or three may coexist, or all of them may 1 

m* 
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present. Moreover, with more or iees of tliest mur- 
murs may be associated murmurs referable to the 
right side of the heart. 

Having become familiar with their relations with 
the heart-sounds, and other points involved in their 
dift'erentiation, it is uot difficult to recognise them 
in combination. The mitnil murmurs are not infre- 
quently associated. The mitral direct, being pre- 
systolic, ends with the first sound, and the mitral 
systolic or regurgitant begins with this Konnd; the 
£rst sound, as it were, divides these two murmurs. 
The niurmurs almost invariably differ from each 
other in pitch and quitlity. The presence of both, in 
fact, assists, rather than obstructs, the recognition of 
each. The aortic direct and the aortic regurgitant 
murmur, also, are often associated. A murmur 
then accompanies the first and the second sound of 
the heart; the two murmurs follow in the same 
rliythmical onier as the heart^ounds. Tliosc mur- 
murs, when associated, can only be confounded with 
pericardial friction sounds. 

The combination of the aortic direct and the 
mitral systolic murmur alone offers any difficulty. 
These two murmurs have the same relation with the 
heart-sounds; they are both systolic How is it to 
be determined, when a systolic murmur is heard 
both at the base and apex, that ejther a mitral mur- 
mur is transmitted to the base, or an aortic mur- 
mur is transmitted to the ajiex ; in other words, 
how is it to be decided whether two murmurs are 
present or only one murmur? If these two mur- 
murs coexist, generaliy the circumstances which 
distinguish each separately can be ascertained, 
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I the aortic ranrmtir is transmittecl into the 
carotid artery, and the presence of that murmur is 
then established ; the mitral regurgitant murmur is 
often transmitted laterally around the chest or heard 
at the lower angle of the scapula, and then the pre- 
sence of that murmur is established. But there are 
additional points, namely, the murmur at the base 
and that at the apex generally diifer sufficiently in 
pitch or quality to render it evident that there are 
two- murmurs ; and generally at a situation in tlie 
preeeordia between the base and apex, both murmurs 
may be either lost or become notably weakened. 
Attention to these points in most instanoes divests 
the problem of difficulty. 

Mitral and aortic lesions are often of a char- 
acter to give rise to only one munnur at either of 
these orifices. A mitral direct murmur not infre- 
quently is present without the mitral regurgitant, 
and the reverse of this is frequent. So either an 
aortic direct or an aortic regurgitant murmur may 
exist without the other. 

Tricuspid Direct Murmur. — The lesions which are 
requisite for this murmur very rarely occur at the 
tricuspid orifice ; hence, this murmur is exceedingly 
rare. It is to he distinguished from tbe mitral direct 
murmur by its localization being, not at the apex, 
but at tbe right border of the heart. Tbe mitral 
. direct and tbe tricuspid direct murmur may coexist; 
[ iftD instance of this kind has fallen under my observa- 
t^ion. In that instance a prcsystoHc murmur, with 
e characteristic blubbering quality, was heard both 
JBt the apex and at the right side of t)ie heart. 

Tricuspid Jtegurgitant Murmur. — This murmur is 
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not of very infrequent oecnrreuec. TrieuspifT re- 
gurgitation oeciira often when the rigbt ventricle is 
considerably dilated, withont tlic existence of leaions 
of the valve. A tricuBpid regurgitation current, 
however, does not invariably give rise tq an appreci- 
able murmur. This fact is shown by the occarreoee 
of a venous pulse in the neck, due to tricuspid re- 
gurgitation, when no murmur can be beard. 

The tricuspid regurgitant murmur, of course, 
occurs with the first sound, being systolic like the 
mitral regurgitant murmur, and the latter generally 
coexists. It is distinguished from the mitral regur- 
gitant by its localization at the right inferior margin 
of the heart, and its transmission to the right rather 
than to the left. The coexistence of the mitral and 
the tricuspid regurgitant murmur is determined by 
the differences in pitch and quality between a systolic 
murmur at the apex and at the right margin of the 
heart. A venous pulae synchronous with the first 
sound of the heart, points to tricuspid regurgitation, 
and, although sometimes present without a tricuspid 
regurgitant murmur, when present it is corrobora- 
tive evidence of the latter 

Pulmonic Direct Murmur. — A pulmonic direct 
murmur, if organic, is generally connected with con- 
genital lesions. The pulmonic direct and the aortic 
direct current of blood taking place at the same in- 
stant, the murmurs representing both are, of course, 
systolic, Ilow is the pulmonic to be distinguished 
from the aortic direct murmur? The pulmonic 
murmur is heard in the left second intercostal space 
close to the sternum ; hut this is not very distinctive, 
inasmuch as, not infrequently, the aortic murmur is 
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Inudrat ill that situation. The cBscntial point of 
diBtinction is this: the pulmonic direct murmur is 
not transmitted into tlie carotid artery, whereas, 
the aortic direct murmur is always thus transmitted. 
If an aortic direct and a pulmonic direct murmur 
coexist, both being organic, the combination is to be 
ascertained by finding that the murmur in the 
second intercostal space on the right side dift'era 
from that on the left side in pitch or quality, suffi- 
ciently to show the presence of two murmurs, the 
one on the right side being transmitted to the caro- 
tid artery. 

An inorganic pulmonic direct murmur ie of fre- 
quent occurrence. It is generally associated with 
an inorganic aortic direct murmur, the presence of 
the two murmurs being evidenced by a ditierence in 
pitch. 

Pulmonic Regurgitant Murmur. — This murmur 
must be exceedingly rare. It occurs, of course, like 
the aortic regurgitant, with the second sound. Its 
presence can only be determined when other signs 
go to show the existence of pulmonic and the 
absence of aortic lesions. This murmur, as well as 
the aortic regurgitant, can never be inorganic, its 
presence being proof of a regurgitant current of 
blood from incompetency of the pulmonic valve. 

Facts of practical importance in relation to the 
endocardial murmurs, are embraced in the following 
statements: — 

The question as to a murmur being organic or 
inorganic, relates chiefly, if not entirely, to the 
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nortie fliroct ami the pulmonic direct raiirniiir,otliop 
miirmura being almost invariably, if not iiivariably, 
organic. 

AsBOciated signa and symptoms generally warrant 
a definite conclusion wlietlier an aortic direct or a 
pulmonic direct murmur be, or be not, organic, and 
under tbe circumstances which render it difficult to 
decide this question positively, a positive decision is 
not of much immediate jjractical consequence. 

Valvular lesinua, whether obstructive, regurgitant, 
or innocuous, are so uniformly represented by mur- 
mur, that, as a rule, absence of lesions may be predi- 
cated on the absence of murmur. 

With a practical knowledge of the different 
organic murmurs, the situation of lesions at either 
of the orifices of the heart, or their existence at two 
or more of tliese orifices, may be demonstratively 
determined. 

By means of the murmurs, with other signs, it may 
be determined demonstratively «'hether the lesions 
involve obstruction or regurgitation, or both, or, on 
the otliei- hand, that they are, as regards immediate 
pathological effects, innocuous. 

The murmurs do not att'ord definite information 
as to the amount of obstruction or regurgitation, in 
other words, as to the pathological importance or 
gravity of lesions when they are not innocuous. S'o 
positive conclusions on this point of view are to be 
drawn from the intensity of murmurs, their pitch, 
or their (juality. As a rule, murmurs which are 
weak, more than those which are loud, represent 
grave lesions. 
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Pericardial or Friction Murmur. — A pericardial or 
friction murmur is produtKHi by the rubbing together 
of the siirfacea of the pericardium in the systolic and 
diastolic movements of the heart. In the vast 
majority of the cases in which this murmur occurs, 
it denotes either the presence of recent lympli which 
renders the surfaces more or less adhesive, or rough- 
ening from lymph which has become dense and 
adherent ; its diagnostic significance, therefore, 
relates almost exclusively to pericarditis. In this 
relation it is of great practical importance. 

This murmur is to be discriminated from the 
endocardial murmurs. The points involved in tbe 
discrimination are as follows : The murmur is double, 
that is, a murmur accompanies both the ventricular 
systole and diastole. It can, therefore, only be con- 
founded with an aortic direct and an aortic regurgi- 
tant murmur in combination. The quality of the 
murmur is suggestive of rubbing or friction. It is 
, sometimes u feeble, grazing sound ; in other instances 
it is loud and quite rough. "When rough, the quality 
is expressed by such terms as rasping, grating, creak- 
ing, etc. Although accompanying both sounds of 
the heart, it has not that uniform, iixcd relation to 
these sounds which characterizes the aortic direct 
and tbe aortic regurgitant murmur; it is not in 
definite accord with the heart-sounds. Moreover, 
in intensity it varies with the successive movements 
of the heart, being louder with some revolutions than 
with otliers, in this regard differing notably from 
the endocardial murmurs. It is not heard without 
the priKcordia, as a rule, and is often limited to a 
part of the prsecordlal region, whereuH, certain of the 
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endocardial murmurs, namely, the mitral regurgi- 
tant and the aortic direct, are often heard at a con- 
siderable distance from the heart. Firm pressure 
with the stethoscope intensifies the murmur. Its 
source seems very near the surface of the chest. In 
this respect it differs notably from endocardial mur- 
murs, the latter appearing to come from a certain 
distance within the chest. This point of distinction 
is very appreciable, especially if, as often happens, a 
friction murmur be associated with an endocardial 
murmur. 



CHAPTER VIII. 



' the liejirt hj hypertrophy 
il, sorlio, triciifpid, nnd |in1ni 
; of the h enr t— En doearditifl- 



TuE morbid physiciil conditions incident to tiie 
different diseiiBes of the heart, and the signa ropre- 
senting these conditions, have been considered in 
the preceding chapter. The diseases are now to be 
considered with reference to the aaaemblage of signs 
on which the physical diagnosis of each is to be 
based. Most of the diseases of the heart may be 
diagnosticated by means of physical signs, A few 
cardiac lesions do not admit of a physical diagnosis, 
and they do not, therefore, claim consideration in this 
work. The following are the affections which will 
form separate headings in this chapter: Enlarge- 
ment of the Heart by Hypertrophy and by Dilatation, 
Valvular Lesions, Fatty Degeneration and Softening 
of the Heart, Endocarditis, PericarditiH, and Func- 
tional Disorders. Having considered these affections, 
the physical diagnosis of thoracic aneurism will be 
the concluding topic. 

Enlargement of the Heart by Hypertrophy and by Dila- 
tation. — Physical exploration to determine the size of 
the heart, has three objects, namely, to determine, 
first, that the size of the heart U normal ; aeeood.., 
20 
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that the heart is enlarged ; and third, the degree of 
enlargement. These objects are attainable by means 
of jiercussion and auscnltation. 

The heart is of normal size when the apex-beat is 
in its normal situation, that is, in the fifth intercostal 
Bpace, a little within a vertical line passing through 
the nipple {the liuea mammftlie); when the euperK- 
cia! cardiac space is not enlarged, as shown by per- 
cussion and by auscultation of the voice {vi'le page 
194) and when percussion shows the lateral bonlers 
of the heart to he situated normally, namely, on the 
left side a little within the line of the nipple, and on 
the right side a finger's breadth to the right of the 
right margin of the sternum. These points of evi- 
dence warrant a positive conclusion that the heart 
is not enlarged. 

Tfie fact of an enlargement and its degree are 
determinable by an abnormal situation of the apex, 
together with an increase of the superficial cardiac 
space and extension of the lateral boundaries of the 
deep cardiac space especially on the left side. 

In cases of slight or very moderate enlargement, 
the apex is situated a little without the linea mam- 
malie, hut not below the fifth intercostal space. A 
somewhat greater enlargement lowers the apex to 
the sixth intercostal space, and removes it further 
without the line of the nipple. In greater degrees 
of enlargement the apex is lowered to the seventh, 
eighth, or ninth intercostal apace, and generally 
further removed to the left. The lowering of the 
apex and the removal to the left, arc not uniformly 
proportionate to each other. As a rule, if the riglit 
side of the heart be more enlarged than the left, the 
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■ apex is removed without the linea mammalia further 
than when the enlargement of the left side of the 
lieart predominates ; and when the latter is the case, 
the apex ia lowered out of proportion to its removal 
without that line. The relatively abnormal situa- 
tion downward and to the left, thus, is evidence of 
the enlargement predominating in either the right 
or the left side of the heart. Generally the situa- 
tion of the apex is apparent to the touch and fre- 
quently to the eye. In some instances, however, the 
impulse can neither be seen nor felt. How ia ita 
situation to be then ascertained? Auscultation 
furnishes a ready and reliable mode of determining 
this point. With the stethoscope the situation in 
which the first sound of the heart has its maximum of 
intensity, corresponds to the situation of the a^iex. 
This is hardly less definite than the presence of an 
appreciable impulse. 

In determining the fact of enlargement and ita 
degree by the abnormal situation of the apex, causes 
of the latter which are extrinsic to the heart are to 
be eliminated. The apex is removed to the left of 
its normal situation by enlargement of the left lobe 
of the liver, abdominal tumors, hyd rope riton cum, 
the pregnant uterus, and gastric tympanites. These 
extrinaie conditions are to be excluded or due allow- 
ance made tor them. In some cases in which one or 
more of these extrinsic causes of displacement exist, 
the apex is carried into the axillary region. It ia to 
be borne in mind that these causes of displacement 
may exist when there ia more or less enlargement of 
the heart. All these causes, while they displace the 
apex to the left, do not lower, but tend to raise i 
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above its normal situation. On the other hand, an 
aneuriemal or other tumor situated above the heart 
may press downward the organ, and in this way the 
apex is more or less lowered. 

The superficial eardiae space is increased in pro- 
portion as the heart iB enlarged. The extent of this 
increase is easily determined by percussion and aus- 
cultation. Within this space there is notable dol- 
ness on percussion. The degree of dulness is greater 
than within the superficial cardiac space in health, 
and this degree of dulness is proportionate to the 
greater area in which the heart is uncovered of lung. 
It is sufficiently easy to delineate by percussion on 
the chest the boundary of the anterior border of the 
upper lobe of the left lung, in other words, of the 
oMique line which is the bypotbcnuse of the right- 
angled triangle representing the superficial cardiac 
space in health and in disease. The area of the 
fluperficial cardiac space is also not less readily and 
precisely ascertained by auscultation of the voice; 
the limits of the lung within the prcecordia are 
denoted by an abrupt cessation or notable diminu- 
tion of the vocal resonance. In females, with large 
mammte, auscultation is more available for this 
object than percussion. The extent to M^hieh the 
superficial cardiac space is enlarged is a good crite- 
rion of the degree of the enlargement of the heart. 

In proportion as the heart is enlarged, the situa- 
tion of the left border is without the linea mammalis. 
Its situation is determined by percussion. Dulness, 
although not great, is sufficiently distinct within 
the deep cardiac space, and the line which denotes 
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the left boi-der of the heart is easily delineated on 
the cheet. This Btatement holds true witli respect 
to the- right border of tliQ heart; but this border, 
even wlien the enlargomeut of the heart is great, is 
removed comparatively little to the right of its 
normal situation. By means of percussion the 
boundaries of the pnecordia a3 enlarged by the in- 
creased size of the heart, may be determined and 
measured. In making this statement it is assumed 
that the lungs are not diseased, and that the cheat is 
not deformed. Shrinkage of the upper lobe of the 
left lung may enlarge the superficial cardiac space, 
and cause displacement of the heart. The latter is 
an eft'ect of the presence of pleuritic effusion, and it 
may follow its removah In cases of deformity from 
spinal curvature, to determine the fact of enlarge- 
ment of the lieart, or its degree, is not always au 
easy problem. 

There is a liability to error in localizing tlie apex 
in some cases of enlargement. Owing to the blunted 
form of the apex, especially when the enlargement 
is chiofiy of the right side of the heart, the apex-beat 
may be quite feeble. It is liable to be overlooketl, 
and a stronger impulse in the intercostal space above 
the apex, mistaken for the apex-beat. Of course the 
lowest impulse is the apex-beat. Careful palpation, 
and finding by auscultation the spot where the first 
sound has its maximum of intensity, will prevent 
this error. 



Enlargement of the heart, and the degree of en- 
largement having been ascertained, it is to be deter- 
pined whether hypertrophy or dilatation predomi- 
■20* 
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nate. If the enlargement be aligLt or moderate, it 
may be a question wbetber bypertropby or dilatation 
exist alone. As a rule, if either of these two forma 
of enlargement exist without the other, it is hyper- 
trophy, for, with rare exceptions, hypertrophy pre- 
cedes dilatation. If the enlargement be very great, 
as a rule, dilatation predominates, for, the capability 
of hypertrophic increase of size has its limit, and an 
increase of size beyond this limit must be due to 
dilatation. The signs denoting, on the one band, 
bypertropby, and, on the other hand, dilatation, 
relate to the impulses of the heart and to the beart- 
sounds. 

With a moderate enlargement, hypertrophy is to 
be inferred from an abnormal force of tbe ajtex-beat, 
and an intensification of the charactei's of tiie first 
sound over the apex. With a considerable or great 
enlargement, if bypertropby predominate, tbe apex- 
beat may be abnormally strong and prolonged, but, 
as already stated, owing to its blunted form, the 
beat is sometimes weak and scarcely appreciable. The 
increased power of the ventricular contractions, 
representing tbe by^iertrophy, is then to be deter- 
mined by impulses in the intercostal spaces above 
tbe apex. These impulses are sometimes present in 
each intercostal space between the apex and tbe base ; 
and they are abnormally strong in proportion as 
hypertrophy predominates. Still more marked evi- 
dence of hypertrophy is sometimes obtained when 
tbe band is placed over the pnecordia ; a powerful 
heaving movement is felt. The increased power of 
the ventricular contractions may in some cases he in 
this way appreciated somewhat as if the heart were 
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Leld in tlie hand. In cases of consideralilc or great 
mlargcmeiit, the intensity of the first sound, over 
the apex, is more or less increased ; it is prolonged 
and its booming quality is more marked than in 
health. Not infrequently it is accompanied hy a 
metallic ringing sound, or tinnitus. 

Moderate enlargement by dilatation is charac- 
terized by abnonnal weakness of the apex-beat, and 
of the first sound over the apex. Cases, however, of 
simple dilatation are rare. If the enlargement be 
considerable or great, and dilatation predominate, all 
the impulses are weiik, as compared with the cases 
in which hypertrophy predominates, and the first 
sound over the apex is more or less divested of the 
characters derived from impulsion ; that is, the sound 
is feeble, short, and valvular. These points of dis- 
tinction are marked in proportion as dilatation 
preponderates. 

In the great majority of the cases of enlargement 
of the heart, valvular lesions coexist. These coex- 
isting valvular lesions are represented by endocardial 
murmurs, and they are excluded by the absence of 
I the latter. In most of the cases in which enlapge- 
I ment exists without valvular lesions, it is associated 
' with either pulmonary emphysema or chronic 
l.3right's disease. 

Valvular Lesions. 

The physical diagnosis of valvular lesions em- 
kltraceB their localization at the difl'erent orifices 
■within the heart, and determining their character as 
Itgiving rise to obstruction and regurgitation, or their 
■innocuousness in these respects. These objects of 
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diagnosis involve the endocardial raurmure, and the 
abnormal modifications of the heart-soiinds which 
were considered in the preceding chapter. Leaiona 
at the dift'erent orificoe, namely, the mitral, aortic, 
tricuspid, and pulmonic, will be considered sepa- 
rately. 

Mitral Lesions. — The lesions at the mitral orifice 
are represented by the raitral murmurs — the mitral 
direct murmur, the mitral regurgitant, and the 
mitral systolic non-regurgitant or int ill- ventricular 
murmur. Mitral obstructive leaiona exist whenever 
the mitral direct murmur is present, with an ex- 
ception ali-eady stated and explained {vide p. 216), 
namely, this murmur is present in some eases in 
which the mitral valve is intact, aortic lesions, giving 
rise to free regurgitation, existing in these casea. 
These exceptional instanceH are rare, and I am not 
aware that any have been reported except by myself. 

Mitral regurgitant lesions exist whenever a mitral 
murmur which is truly regurgitant is present. A 
systolic murmur having its maximum of intensity at 
or near the ai>ex, transmitted laterally for a certain 
distance beyond the apex on the left side of the 
chest, and heard on the back near the lower angle of 
the scapula, denotes a regurgitant current ; but a 
systolic murmur limited to a small area arouud the 
apex, or to the superficial cardiac space, is not proof 
of regurgitation. A truly regurgitant murmur, 
however, may bo too feeble to he transmitted beyond 
the apex ; the proof of regurgitation must then be 
based on other evidence associated with tfie murmur, 
namely, on enlargement of the heart and abnormal 
modifications of the heart-sounds. 
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Mitral obstmction may exist without incompe- 
tency of the mitral valve, as shown by the presence 
of a mitntl direct, without a mitral regurgitant, 
murmur. The couverse of this is of more frequent 
occurrence, that is, regurgitation may exist without 
obstruction. The absence, however, of a mitral di- 
rect murmur is not positive proof against mitral ob- 
struction, for, as has been seen, the production of a 
characteristic mitral direct murmur, requires the 
obstruction to be caused by an adherence of the 
mitral curtains at their sides, the curtains being 
sufficiently flexible to vibrate with the passage of 
the mitral direct current of blood, ilitral obstruct 
tion and regurgitation not infrequently coexist, as 
shown by the presence of both the mitral direct and 
the mitral regurgitant murmur. 

The mitral murmurs do not, per se, denote the 
amount of obstructiou or regurgitation, or of both 
combined. Information with reference to these 
points may be derived from a comparison of the 
aortic with the pulmonic second sound. The amount 
of obstruction or regurgitation, or both, is great in 
proportion as the aortic sound is weakened. Per 
coni}-a, there can be but little obstruction or regurgi- 
tation if the aortic and the pulmonic second sound 
preserve nearly or quite their normal relation to each 
other in respect of intensity. Information may also 
bo obtained by analyzing tlie first sound as beard at 
the apex. In proportion as the function of the 
mitral valve is corapromiscd by lesions, the valvular 
element of the first sound at the apex will be found 
deficient. In some eases the first sound in this 
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situation has no valvular element, prcBeiititig only 
the eharacters of impulsion. 

Enlargement of the right side of the heart, which 
resulta from mitral obstructive and regurgitant 
lesionB, is a criterion of the amount of obstruction 
and regurgitation taken in connection with the 
length of time in which they have existed. Hyper- 
trophic enlargement of the right ventricle intensities 
the pulmonic second sound, and allowance must be 
made for this modification in dett-rmining, by a, 
comparison of the pulmonic and the aortic sound, the 
degree in which the latter is weakened. 

Aortic Ijcsions. — Lesions are localized at the aortic 
orifice by the aortic murmurs, namely, the aortic 
direct and the aortic regurgitant murmur. Aortic 
obstructive lesions give rise to an aortic direct mur- 
mur; but it must be considered, in the firet place, 
that an aortic direct murmur may be inorganic, 
and, in the second place, that, if the murmur be or- 
ganic, it may be produced by lesions whicli occasion 
no obstruction and are innocuous. The existence 
of obstructive lesiona must be determined by evi- 
dence added to the presence of the murmur. This 
evidence is impairment or suppression of the aortic 
second sound, and enlargement of the left ventricle. 
If the lesions which occasion obstruction are of a 
character to diminish or arrest the movements of 
the aortic valve, the aortic second sound will be 
weakened or lost. If valvular lesiona be limited to 
the aortic orifice, the degree of enlargement of the 
heart is a criterion of their pathological importance. 

Regurgitant lesions at the aortic orifice give rise 
to an aortic regurgitant murmur. This murmur, of 
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'eoureo, IB alwavs proof of regurgitation; but the 
murmur gives no definite information concerning 
tlie amount of iiieompetency of the aortic valve. A 
loud murmur may be produced by a regurgitant 
stream so small as to be, for tbe time, insiguificant ; 
and, on the other hand, a large regurgitant current 
may give rise to a feeble murmur. The extent to 
which the valve is damaged by the leeious, is to he 
detei-miued, first, by the weakness or supjiression of 
the aortic sound, and, second, by the degree of 
enlargement of the left ventricle. 

Aortic obstructive and regurgitant lesions are 
often associated. An aortic direct and an aortic 
regurgitant murmur are then both present, with a 
weakened aortie sound or its suppression, and en- 
largement of the left ventricle according to the 
amount of the obstruetion and regurgitation, to- 
gether with the length of time during which the 
latter have existed. These effects, and not the 
intensity, or the pitch, or the quality of the mur- 
mure, constitute the criterion of their pathological 
imiiortanee. 

Mitral and aortic lesions often coexist, giving rise 
to two, three, or all four of the obstructive and 
regurgitant mumiurs in the left side of the heart. 
In addition to the murmurs, in these cases, the 
effects of the combined lesions are shown in the 
modifications of the heart-sounds, and enlai^emeut 
of both sides of the heart. 

Tricuspid ies^'ons.— Tricuspid obstructive lesions 
are exceedingly rare. A few instances of the kind 
of obstruction which is represented by a presys- 
fiolic or a tricuspid direct murmur have been re- 
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]>ortt!(l. Oiici inatanco lias fallen under my obser- 
vation. In tliis case, as in the other instances 
wliieh have been re|iorted, the tricuspid were asso- 
ciated with mitral lesions; hence, in localizing an 
obstructive lesion at the tricuspid orificti, the pre- 
sence of the presystolic murmur on each side of the 
heart, that is, the coexistence of mitral and the tri- 
cuspid direct murmur, is to be determined. This 
point has already been considered {vu/e page 223). 

Tricuspid regurgitation is not uncommon. Gene- 
rally the insufticieney is caused by dilatation of 
the right ventricle occurring as an effect of mitral 
regurgitant or obstructive lesions. Tricuspid regur- 
gitation is not always represented by murmur; and 
when a tricuspid regurgitant murmur is present, it 
is to be discriminated from a coexisting mitral re- 
gurgitant murnmr. This point haa been considered 
{vide page 224). 

Pulmonic Lesions. — As compared with aortic 
lesions, these are of extremely infrequent occurrence, 
and they are generally congenital. Lesions giving 
rise to a pulmonic direct murmur may be localized 
by differentiating tins murmur from the aortic 
direct murmur {vide page 224). It is to be considered 
that an inorganic pulmonic direct murmur is not 
infrequent. Pulmonic regurgitant lesions can only 
be diagnosticated by determining that a murmur 
occurring with the second sound of the heart is pro- 
duced at the pulmonic aud not at the aortic orifice 
{vide page 225). 

Fatl^ Degeneration and Soflenintf of Hie Heart. — 
Fatty degeneration of the heart is not represented by 
any distinctive signs ; hut, nevertheless, the physical 
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diagnosiB, taking into account the clinical history, 
may be quite positive. The Bigna are those which 
denote poraistent muscular weakness of the heart. 
The afex-ijeat, if appreciable, is feeble. The in- 
tensity of the heart-soiinda is diminished, and espe- 
cially the intensity of the first sound. The first 
sound may be even suppressed over the apex, the 
second sound being heartl in this situation. The 
characters of the first sound which belong to the 
element of impulsion are esi>ceially impaired or lost, 
the sound becoming short and valvular, in these 
respects resembling the second sound. Now those 
evidences of weakened muscular power oeeur when 
the weakness is merely functional, and when the 
heart ia enlarged by predomimmt dilatation. But 
functional weakness is generally transient, and is 
sufficiently explained by the existence of other than 
cardiac disease. Enlargement by dilatation is re^idily 
determined hy physical signs. If the heart be but 
little or not at all enlarged, and pathological condi- 
tions adequate to explain diminished muscular 
power, irrespective of cardiac disease, be excluded, 
at the same time the aigna being connected with 
diagnostic symptoma, the existence of tatty degene- 
ration may be determined with much confidence. 

Fatty degeneration may coexist with valvular 
legions and enlargement of the heart. The physical 
diagnosis of fatty degeneration under these circum- 
etanccs is not a simple problem. A probable diag- 
nosis may be made when the amount of enlargement 
seems insufRcicut to account for the signs denoting 
muscular weakness of the heart, and when symptoms 
21 
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belonging to the cHiiical history point to fatty de- 
generation. 

Softening of the muscular strncture of the heart, 
occurring in eoutiuued fever and other general dis- 
eases, is denoted by the eume signs which are 
embraced in the physical diagnosis of fatty degene- 
ration, the most marked evidence being notable 
weakness, with valvular quality, or auppreasion, of 
the first sound over the apex of the heart. 

Endocardilis. — The physical diagnosis of endocar- 
ditis relates almost entii-ely to its occurrence in con- 
nection with articular rheumatism. The diagnostic 
sign is a mitral systolic non-regurgitant murmur 
(vide page 218). The presence of this murmur, how- 
ever, in a ease of rheumatism is not positive proof 
of an existing endocarditis, more especially if the 
patient have previously had articular rheumatism, 
because an endocarditis developed in a previous 
attack may have left a permanent murmur. If the 
murmur be a mitral regui^itant murmur and the 
heart be enlarged, it is quite certain that endocar- 
ditis lias previously occurred. The positive proof 
is the production of the murmur during an attack 
of rheumatism, when previous examinations, made 
after the commencement of the rheiimatic attack, 
had shown that there was no mitral murmur. An 
aortic dii-eet murmur, in cases of rheumatism, is not 
evidence of endocarditis, because in many cases of 
rheumatism this mnrmur occurs, and ia to be re- 
garded as inorganic. 

Endocarditis is probably of frequent occurrence 
as secondary to mitral and aortic valvular lesions ; 
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but, umler these circumstances, a physical (lia_^nosis 
18 impracticable. 

Pericarditis. — The physical diagnosis of pericar- 
ditis in the first stage; that is, prior to the effusion 
of liquid, is to he based on a pericardial frictioo 
murmur. Fortunately for diagnosis, thin murmur 
is uniformly present. Its characters as contrasted 
with endocardial murmurs have been stated {vide. 
page 227), The presence of a pericardial friction 
murmur, in connection with symptoms denoting 
jtericarditis, reuders the diagnosis quite positive. 
There is, however, one liability to error. In some 
eases of pleurisy or pneumonia with pleuritic in- 
fiammatinn, the movements of the heart occasion a 
rubbing of the outer surface of the pericardium 
against a i-oughened pleural surface, and in this way 
a cardiac pleural friction murmur is produced. This 
may be single or double, and when double it simu- 
lates the murmur produced within the pericardial 
sac. It is limited to the border of the heart, and 
is neither accompanied uor followed by pericardial 
effusion. Of course, the error of mistaking a cardiac 
pleural friction murmur for one produced within 
the pericardium, can only occur when pleurisy exists 
either as a primary affection or as secondary to 
pneumonia. 

In the second stage of pericarditis, that is, after 
the effusion of liquid has taken place, the pericardial 
friction murmur ofteu, but not always, disappears. 
The physical diagnosis in this stage is then to bo 
based on the signs which show the presence of a 
greater or less quantity of liquid within the peri- 
B«ardial sac. The signs which denote pericardial 
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cft'u8ion nnd its innoiint have beeu stated {vUle yuigc 
206). With a moderate eft'usion, the a])ex of the 
heart ie raised, and the apex-beat may lie felt in the 
fourtli intercostal space, and removed to the left of 
its normal situation. With considerable or large 
effuaion, the apes-beat is lost, and the sounds of the 
heart are feeble and distant. The first sound losea 
the oharacters which belong to the element of im- 
pulsion, becoming short and valvular like the second 
sound. 

Increase or diminution of liquid, in the second 
fitage of pericarditis, is i*eadily determined by signs 
obtained by percussion and auscultation. When the 
quantity is much diminished, the friction murmur, 
if it have been suppressed, returns, and persists until 
the pericardial surfaces become agglutinated. Not 
infrequently, by anacultatiiig when the body of the 
patient is inclined forward, a friction murmur may 
be heard notwithstanding the pericardial sac con- 
tains a large quantity of liquid. 

In cases of chronic pei'icarditia with very large 
effusion, dilatJition of the pericardial sac is shown 
by signs obtained by percussion and auscultation. 
Tlier^ is no apex impulse ; the lioart-sounda are 
feeble and distant, the first sound being short and 
valvular,and the prteeordiamaybonotablyprojecting, 

A malignant morbid growth filling the pericardial 
sac and inclosing within it the lieart, may give rise 
to all the signs of pericardial etfusion. A case of 
this kind, in a young subject, has fallen under ray 
observation. 

With reference to diagnosis, the etiological rela- 
tions of pericarditis should be kept in mind. These 
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aro, acute articular rheuraatisra, Bright's disease, 
and either pleurisy or pneumonia. It rarely occura 
in other connections, and, aa an idiopathic aftection, 
it is extremely rare. 

The presence of air and liquid within the jxtri- 
cardial.aac gives rise to loud sjilashiug sounds which, 
occurring when roapiratiou is suspeudcd, and when 
pueumo-hydrotliorax ia excluded, are at once diag- 
nostic of pnou mo-hydro pericardium. 

Favetional I>isonhrs. — Of the varied forms of 
functional disorder of the heart, some are rare, and 
others are of frequent occurrence. A nire form is 
poraistL'Dt frequency of the heart's action, the pulse 
beiugfromlOO to 120 or more jier minute, for weeks, 
montha, and even years. This form of disorder ex- 
ists in the affection known as exophthalmic goitre, 
■raves' or Basedow's disease. It occurs, also, with- 

t being associated with either prominence of the 
eyes or enlargement of the thyroid body. In a rare 
form the oppoaite of this, the action of the heart is 
abnormally infreiiuent, the pulse tailing to 50,40,30 
or leas, per minute, the infrec^uency not being au 
idiosyncrasy either congenital or acquired, and con- 
tinuing for a limited period. The occurrence with 
every alternate revolution of the heart of a ventricu- 
lar systole so feeble aa not to he represented by a 
radial pulse, is another rare form ; and another is a 
want of synchronism in the contractions of the two 
yentrlcles, giving rise to reduplication of thelieait- 
Bounds. In the more common forms, the disorder 
occurs in paroxysms which are variable in duration 
-and in the frequency of their occurrence, the heart, 

the paroxysms, heating irregularly, and often with 
21* 





^ 



246 DISEASES OF THE HEART. 

intermissions, the aetiou in some instances being 
violent, and in other instances feeble or fluttering. 
These common forms ate embraced under the nume 
palpitation, 

As regards the physical diagnosis, all the forms of 
disorder are in the same category ; in all, the func- 
tional character of the affection ia determined by 
exclusion, inflammatory affections and lesions being 
excluded by the absence of their diagnostic signs. 
In whatever way the action of the heart is disturbed, 
however great may be the disturbance, and let it be 
attended with ever so much distress or anxiety, if 
physical exploration furnish no evidence of endo- 
carditis, pericarditis, valvular leaions, enlargement 
of the heart, fatty degeneration, or heart-clot, the 
affection is to be considered as functional. If purely 
functional, the affection is unattended by any danger, 
and is generally remediable, at least in the common 
forms. Hence the very great importance of a posi- 
tive diagnosis. 

In one point of view, the physical diagnosis in 
functional disorders may be said to rest, not on nega^ 
tive, but on positive evidence. Percussion and aus- 
cultation afford the means, not only of excluding 
inflammatory affections and lesions, but of demon- 
strating tlie fact that the organ is sound, at least as 
regards fi-eedom from ordinary lesions. That its size 
is normal, is shown by the situation of the apex-beat; 
by ascertaining the lateral boundaries of the prse- 
eordia and the area of the supertieial cardiac space. 
That the valves are unafi:'ected, is shown by the nor- 
mal characters of the heart-sounds. These positive 
facts, taken in connection with the absence of 
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)rlrtil signs, render the diagnosis quite certain. 

H'eover, tlie evidence, positive and negative, ia 
readily and quickly obtained. Indeed, tlie time re- 
quired for reaching a conclusion is so brief, that it 
is often politic to prolong unnecessarily the examina^ 
tion ill order that a positive assurance of the sound- 
ness of the organ may have in the mind of the patient 
the weight which is desirable in order to secure 
relief from anxiety and apprehension. 

Functional disorderaare not infrequently associated 
with lesions witli which they have no essential patho- 
logical connection, A patient with leaiona which 
are either innocuous or attended with little, if any, 
inconvenience, may suffer from disturhance of the 
action of the heart produced by causes which are 
wholly independent of the lesions. There is a 
liability, in these cases, to the error of attributing 
the disorders to the lesions, and thus forming an 
exaggerated estimate of tlie importance of the latter. 
To decide how much of the disturbed action of the 
heart is due to a sujwmdded functional affection, ia 
not as easy as to determine that lesions do not exist. 
The decision must be based on the character, degree, 
or extent of the lesions, as evidenced by tlie physical 
Bigns. In this connection may be stated a practical 
maxim, which it is well to bear in mind, whether 
functional disorders exist or not, namely, valvular 
lesions rarely give rise to much inconvenience until 
they have led to enlargement of the heart ; and en- 
largement, either with or without valvular lesions, 
as a rule, does not lead to the serious effects which 
are characteristic of cardiac disease, so long as the en- 
largement ifl due to liypertrophyand not to dilatation. 
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Tboreoie AnenriBm. 

Tlie "jiliyBical eoiuUtioiia incident to thoracic aneu- 
rism, which are concerntid in tho production of signs, 
are, the presence of a tumor within the chest, of 
variable size, formed by the aneurismal sac ; the 
passage of blood into the eac with each ventricular 
Bystole, and the expulsion of blood in the diastole hy 
the recoil of the coats of the aneurism ; the size of 
the opening into tlie sac as affecting the quantity of 
blood which it receives with each systole ; the 
quantity of stratified fibrin which the sac contains; 
the jxiint of connection with the aorta of the aueu- 
rismal tumor, and the direction from this point in 
which the tumor extends, together with its relations 
to the lungs, the trachea, and tlie primary bronchi. 

With reference to diagnosis, it is well to bear in 
mind that, in the great majority of cases, an aortic 
aneurism is connected with either the ascending 
portion, or the junction of tlie ascending and the 
transvei-se portion of the arch, and that the tumor 
generally extends to the right in a lateral or antero- 
lateral direction, The physical diagnosis is more 
easily made when the aneurismal tumor is thus con- 
nected. The signs are less available if the aneurism 
arise from the transverse or descending aorta, and 
especially if the tumor extends in a direction down- 
ward or backward. 

An aneurismal tumor which lias made its way 
through the walls of the chest, or which, without 
perforation, causes a circumscribed bulging, obvious 
to the eye and touch, presents the following diag- 
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f nofitio signs; Ati inipulso ia bcpu aiiil I'l'It wliicli U 
Bynchronous with tlio ventricular syBtole. The 
force of the impulse is variable, deponding, aside 
from the force with whicli the left voiitriclo con- 
tracts, upon the size of the orifice between the flac 
and the artery, and the quantity of fibrin which the 
sac contains, A vibration or thrill with each im- 
pulse is Bomctimes a marked sign, but ia ottou 
wanting. Frequently, but by no means constantly, 
a Bystolic murmur is heard over the tumor, and 
there may be also a diaBtoIic mnrmur produced by 
the paasage of blood from the sae, The Iieart-Hounds 
over the tumor are more or lesB intense. Tliere ia 
notable duhiess on percnssion over an area corre- 
sponding to tlMj space within the ehest which the 
, tnmor occupies. If the tumor he of considerable 
nizc, it may produce condensation of hmg around 
It; the area of dulnesa on percussion will ho in this 
Bway extended beyond the limits of the tumor. 
Under these circumstances, bronchial rcspiriilion 
«nd bronchophony may be produced. If the anou- 
Itisraal sac ho beneath the integument, there may ho 
|io the touch a sense of fluctuation, 

"With the foregoing signs, the physical diagnosia 
arcely admits of doubt, Komo of the sigiw may 
ibe produced by a tumor, not ancunamal, which is bo 
|-ntuat«d as to receive and conduct the aortic ini- 
I pulae. The cliances of a tumor Iteing so Hituatcd as 
I to aimulutc the signs of an aneurism are very few. 
■X have met with a case of empyema in whieli i>er- 
Kiforation of the chftst took plac« in the second inter- 
Mital space on the right side of the sternum, giving 
! in this situation to a fluctuating tumor whic)i 
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hail a strong pulsation. On a su|ierficial ( 
tion the case seemed clearly one of aneuri.sm; but 
an examination of the chest showed tlie right pleural 
cavity to be Hlleil with liquid, and a puncture iu 
the axillary region gave exit to a large quantity of 
pus, the pulsating tumor disappearing after a certain 
quantity of the purulent liquid had escaped, 

Wlien, from its small size or its situation, an 
aneurismal tumor does not come into contact with 
the thoracic wall, and when it is situated beneath 
the sternum, signs obtained by palpation and in- 
spection being absent, the physical diagnosis is less 
easy. Important signs are, duluess within a circum- 
scribed space situated iu the course of the aorta ; an 
abnormal transmission of the heart-sounds within 
this B^iiice, and the presence of murmurs. These 
signs are not always available, and when present 
thoy are not sufficient for a positive diagnosis. 
Other physical evidence and the presence of certain 
symjitoma render the existence of aneurism highly 
probable either with or without the foregoing signs. 
If an aneurismal tumor press upon the trachea, it 
occasions a tracheal sound, or stridor, together with 
weakness of the respiratory murmur on both sides 
of the chest. . If the tumor press ujHtn a primary 
bronchus, it occasions diminished or suppressed res- 
piratory murmur on one side, and increased res- 
piratory murmur on the other side of the chest. 
These physical signs should always lead to a suspi- 
cion of aneurism in a person forty years of age. 
Symptoms which should excite this suspicion and 
lead to careful physical exploration for the physical 
signs of aneurism, are dyspncea from spasm of the 
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glottis, and aplionia or impairment of the voice 
without evidence of laryngitis, these sj-niptoms 
denoting either excitation or pressure of the recur- 
rent laryngeal nerve ; dysphagia from obatructiou 
of the OESophagua; congestion of the face, neck, and 
upper extremitiea from ohstruction of tlie vena cava 
or the vense iunominatiE; inequality of the radial, 
carotid and subclavian pulsation on the two sides, 
or the absence of pulsation on one side, and con- 
traction of one of the pupils. These symptoms not 
only render probable the existence of aneurism, but 
indicate its situation as regards the aorta and tiie 
direction in which the aneurismal tumor extends. 

An aneurism may be suspected when, owing to 
shrinkage of the lung, or deformity of the chest, 
either the aorta or the pulmonary artery, just above 
the heart, is removed laterally from its normal situa- 
tion and brought into contact with the walls of the 
chest in the second intercostal space so as to give 
rise to an appreciable impulse, A murmur may 
also be present at the point of impulse. An error 
of diagnosis under these circumstances is avoided 
by finding an adequate explanation of the signs just 
noted, and by the absence of other signs and of 
symptoms which are diagnostic of aneurism. 

In conclusion, an aortic murranr, however intense 
or rough, is never evidence of aortic aneurism. 
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